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“Nfadame X” was the code name, during researcli and development 
for an entirely new svstem ot recorded music . . - perlected Iw HCA, 


remarhf^/e ^c7C^roc//7c/ o/^ 


/A 


rig 


Now the identity of “Madame X, 
the unknown in a long search for 
tone perfection, has been re\ealed. 
From this (juest emerges a complete¬ 
ly integrated record-playing system 
— records and automatic player—the 
first to be entirely free of distortion 
to tlie trained musical ear . . . 

The research began 11 years ago at 
HCA Laboratories. First, basic factors 
were determined—ininiinuin diameters, 
at diflerent speeds, of the groove spiral 
in the record —beyond wliich distortion 
would occur; size of stylus to be used; 


desired length of playing time. From 
tliese came the matliematical answer to 
the record's speed—45 turns a minute— 
and to the record's size, only 6'^s inches 
in diameter. 

With this speed and size, engineers 
could guarantee 5‘4 minutes of distortion- 
free perfonnance, and tlie iinest (juality rec¬ 
ord in RCA N’ictor hislor>'! 

The record itself is non-breakable 
\ inyl plastic, wafei-thin. Yet it plays os 
/ong as a conventional 12-iach record. 
The new RCA Victor automatic record 
changer accommodates up to 10 of the 
new records—1 hour and 40 minutes of 


playing time—and can be attached to 
almost any radio, phonograpli, or tele¬ 
vision coinhination. 

Not only records are free of surface noise 
and distortion —the record player elimi¬ 
nates faulty operation, noise, and cumher- 
soinc size. Records are changed quickly, 
quietly . . . RCA Victor will continue to 
supply 78 rpni instruments and records. 

This far-reaching advance is one of 
hundreds winch have grown from RCA 
research. Such leadership adds value 
hcifond price to any product or service 
of HCA and HCA Victor. 
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As part of mjr Course I send you the speaker, tubes, chassis. 
transforTOer. loop antenna, etc., to buUd this modem, poweu-ful 
Radio Ket‘eiveri In addition, I send you par s to build many 
other real Radio circuits. like the Signal Generator. Radio Tester 
and Superheterodyne Receiver pirture<l below. Tou use this 

material to get practical 
^ ^ > Radio experience and to 

• " make EXTRA money fixing 

neighbors’ Radios In 


^- -- spare 

time. Mall coupon below 
for complete information ! 


/ SEND YOU BIB KITS OF PARTS 

You Build and Experiment 


AND MANY OTHER CIRCUITS 


W Want a good-pay job In the fa**!- 
^growing RADIO-TELEVISION In- 
dus^*y? Want a money-making 
Radio-Television shop of your own 7 
Here's TOur opportunity. I've trained 
hundreds of men to be Radio Techni¬ 
cians . . . MEN WITH NO PREVI¬ 
OUS experience. My tested and 
prov^ train-at-home method makes 
learning easy. You learn Radio-Tele¬ 
vision principles from illustrated 
lessons. You get practical experience 
building, testing, experimenting with 
MANY KITS OF PARTS I send. All 
equipment yours to keep. 

Mak« EXTRA MONEY in 
Spore Time 

The d«y you enroll. I nt*rt Rending SPE¬ 
CIAL ROOKLET8 that Hhow you how to 
make RXTIlA MONEY Hglng neUhboW 

UadloR In Nt>are time. From here __ 

it’s a short step to your own 
shop, or a good-pay Itadlo-Ti'le- 
vision .vrdclng job. Or get tntO Hwrr 
Police. Ariatlon. Marine Radio. 

Tlmadcasting. Radio .Manufactur¬ 


ing or rtiblio AddresR work. And think of 
getting in on the ground floor of the boom¬ 
ing Telension Industry. Trained men are 
already In demand . . . new stations are 
going Ml the air, manufacturers are building 
0 \er 100.000 sets a month, more and more 
homes are getting sets. The man who pre- 
yares now will reap rich rewards. 

See What N. R. I. 

Coil Do For You 

Act now I Jlend for my DOUBLE FREE 
OFFER. Coupon entitles >*ou to actual 
lesson, •‘OETTINO ACQUAINTED WiTJI 
IIECKIVER SERVICING/* absolutely free. 
Over 80 pictures and diagrams I You al.so 
get my 64-Dage book. “llOW TO BE A 
SUCCESS IN RADIO ANT> TELEVISION- 
ELECTRONICS.-' Tells more about YOUR 
opportunities, details of my Ooursej how 
quickly, easily you can 
get started. Send coupon 
in enrelope or pa.ste on 
penny postal. J. E. 
SMITH. President. 
Dept. 9EX. 

National Radio Tmrtl- 
tute. Pioneer Home 
Study Radio School. 
iVashtnirton D. r 


iH I n *I am Radio 

-W ^ ’1 Serviceman 

S i f o r The 
i' Adams Ap- 
pliance 
Amnowget- 
® ting IHO a 

week, plus bonus and over¬ 
time.A. ANGEL, 
RJytheeville, Arkanaas. 

fl|aia J i^bout ICadio 
^ '^ben J en- 

doing ipare 
“ timework. I 

have more than paid for 
miy Course and about 
1200 worth of equip¬ 
ment/* RAYMOND 
HOLTCAMP. Vandalia. 


j^CQUMUTID wi 




You can get 
this training 
without cost 
under G. I. Bill. 


m ’ RMll" t*^ '*■ ^ SMITH, Prasident. Dapt. SEX 

inH National Radio Instituta, Washington 9, D. C. 

«ci (^isiO" 

Mail me FREE Sample Lesson and 64-page book, (No 
salesman will call. Please write plainly.) 


Name. 


Address, 
City. 


. Zone.State, 

□ Check if Veteran 


Good for BoHt-FREE 


MY COURSE 
INCLUDES 
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MAXIMUM 

PEKFOllMANUe 


Jin» Lansing Signature 
Speakers will provide an 
almost unbelievable real¬ 
ism. Tlic experience gained 
through a quarter of a 
century of leadership in 
the sound reproduction 
field li.TS gone into their 
development and design. 
For maximum dynamic 
range and frequency re¬ 
sponse compare Jini Lan¬ 
sing Signature Speakers 
before* you buy. 




MODEL D-130 

Designed especially for 
music systems and 
public address use. 
Has exceptionally high 
cfficieticy. Reeom- 
nictule<l for operation 
.and frequencies from 
60 to 6500 C.P.S. with 
a maximum usable 
range of 40 to 1*5000 

cr.s. 


MODEL D-1002 
TWO WAY SYSTEM 


Desigue<l especially for 
FM Alouitoriug .ami high 
(|uahty home ^niui'l re 
|)roductiou. Iloustal in a 
beautiful console type c.ah- 
inet. 

Write for Doscrliitlre ('atalog 
rontainiuK iiiaiiilcfc siiwifica- 
tioiis. 

SEE YOUR JOBBER OR 
SEND DIRECT 



JAMES B. LANSING 
SOUND INC. 

VAX M:YS. xe.^ 


radio-electronics tor 
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The Success Story of Bill Smith. .. 




Mailt coupon to National Schools in 
Lot Anflcles, and receives Free Lesson 
and book of Information about Radio* 
Television and Electronics training. 


Enrolls .. . studies in spare time. Finds 
personal attention from instructors* in> 
teresting material and practical equip¬ 
ment* all Increase his interest. 


Builds actual units as part of Course. | 
Earns money doing spare time repair : 
and installation work. i 



Completes Course and receives Diploma 
... it now a qualified Radio, Television 
and Electronics Technician. 


Applies for<—and GETS—a good pay. 
full time job in Industry. Finds that 
employers know National Schools and 
like to hire their graduatei. 


Or he opens own profitable Service 
Shop, with valuable counsel and aid 
from National Schools. Now for real 
happiness and success! 



1?-. RADIO, TEIEVISION 

and ELECTRONICS by 
NATIONAL SCHOOLS 

home training 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 


You Build This Superheterodyne 
Receiver With Ports Wc Send 

You receive complete standard equip¬ 
ment. including latest type High-Mu 
Tubes, for building various experi¬ 
mental and test units. You progress 
step by step until you build a com^ 
plete Superheicrodync Receiver. It is 
yours to use and keep. 

Professional Multitcstcr 
Included! 

This portable instrument (see 
right) enables you to perform 
many practical tests, make del¬ 
icate adjustments and do serv¬ 
ice work. Complete with test 
leads. 

You receive a series of special laboratory 
experiment lessons to guide your practical ex¬ 
ercises with your equipment. These lessons have 
been prepared with a special technique of illus¬ 
trating radio principles by numerous easy-to- 
understand examples. 

Both Resident and Home Study Courses Ottered 


Send Coupon Today for These Two Valuable Free Books 


Never in history has such rapid prog¬ 
ress been made as in the great Radio, 
Television and Electronics Industry 
today! This exciting, fast-moving de¬ 
velopment means new and greater op¬ 
portunities for the trained, skilled man 
—for you —In Television and Radio 
Broadcasting. Installing, Servicing; in 
Frequency Modulation; in Applied 
Electronics in many industries;, in a 
business of your own! 

Notionol Home Training i$ Practlcaf 

Your National Schools Course fully 
covers basic, advanced and specialized 
instruction in all phases, including 
basic radio principles, receivers, am¬ 


plifier systems, transmitters, televi¬ 
sion. aviation radio, electronics. You 
get complete instruction material, in¬ 
cluding shop manual, tube manual. Job 
sheets, radio dictionary, special labo¬ 
ratory experiment lessons, experimen¬ 
tal equipment. You receive complete* 
modern television lesson texts. 

Your Home Study is supervised by 
our stafT of highly trained Instructors 
who daily teach our resident students 
here. Let the Free 
Books shown be¬ 
low tell you more 
about National 
Home Training. 

Use coupon today! 



NATIONAL SCHOOLS 

lOS ANGELES 37. CALIF. • EST. 1 905 | 



‘pilli 


FIND OUT NOW... MAIL COUPON TODAY 




National Schools* Dept. &-RER (Mall In envelope 
4000 South Figueroa Street or paste on 

Los Angeles 37, California postcard) 

Mall me FREE the book* ''Yqur Future In Radio*'* 
and a sample lesson of your course. 



_ _ACE,._ . 


ADDRESS..,, 


CITY,^ __ _ ZONE..^ _ STATE ___ 

□ Check here If veteran of World War 11 * 


may. I 949 
















« 


BUY A 12-IIICH ALIICO 5 “COAXIAL” P. M. SPEAKER AT McBEE FOB 



12 INCH COAXIAL MODEL CN-12X $10.95 

fn-riis.» rTh*i 

$500 00 bracket. U h«* »n especially desiKned 12* 4.64 o*. Ajnico V matpet PM for Uie 
low rantte and a coaxially bulIMn 3* Alnlco V tweeter. The hl^h P**? ****;JC,'• 
under the i>ot cover. Just hook to any H ohm output transformer iwlll hook in of 

any home radio s|>e*ker. as moat speakers have an 8 ohm wire 2? 

connect, will handle 18 walls peak. Krequeiicy response. 50 to 17.000 CPS. This M- 
axlal l*M speaker should sell for $35.00. Why buy an ordinary speaker, when we offer 

5V■Si^^NonNn2l^%^^■h*!■'*rf .***■*?;.a ..r »ao..s 

DELUXE 12 INCH COAXIAL MODEL CR-13X $12.95 

A retcular $37.50 list speaker. The same basic design as the model CN-12X. desodb^ 
Iswe. but furnished with 6.8 o*. magnet in the 12 * woofer. Fr 


l 7 .O 0 'o*CPS. lias more mellow tune than CN-i2X. Weight 9 lbs. 
Model CR-1.. 


Frequency response, 40 to 


.$12.95. 2 for $24.9$ 


15 SUPER HEAVY DUTY 
COAXIAL P. M. SPEAKER 

“IT WOOFS AS IT TWEETS” 

The King Coax. A 21.5 os. 15 Inch Alnlco V P3I 
s|)caker with a built-in hllfh #re«tuency tweeter. 
Will respond to from 50 to 12.000 cycles. This is 
a ruKi^ly built speaker with a curvelenier one 
piece molded cone. Built-in hleh pass filter. Just 
hook tu any 8 ohm output. Built by the maker of 
iiur ever fKipular 12 Inch coax mtxlel 4-12X. This 
speaker has a retail lint uf over $60.00. We offer 
you our 5-15X 15 inch coax for only $24.9$. 

WelKht 22 lbs. 


8.TUBE RADIO KIT 

2-BANO 





Kit Model $-AC. A complete kit of Part*, 
tubes aA<l ready punched chassis (no cabinet), 
to build a fine 6 -Tube AC iransformer type 
radio. We furnish every piece as w*ll «* 
printed diagram and photo. Chassis slae I4x 
7V*IX7. 6 -Inch 1 nth ted slide rule dial. 
ceives broadcast and forelftn short wave, (6 
to 18 MCI 3 2*nK lunlnw condenser, pro- 
selection on both hands. 6 V 6 Output. This 
kit eoes together like a manufactured ndlo. 
Made from parU intended for use by Detrola. 
I’rlcert comidele with tubes. Include postage 
for 111 lbs. .Model 6 -AC. Net $16.9$. 
Chassis and colls for 6 -AC described above. 
If you already have the small parts and 
tubes for receiver conatructUm we offer you 
the punched chassis, dial assembly, con- 
ilenser gang. IF colls, Osc. and RF colls, 
band switch, diagram and photo. This Is 
without a douht the best value In the U.S. 
today. Include postage for 9 lbs. Model 
11-14. Net $6.9$. 

Kit CD- 6 . A complete Kit on same chassis 
us «-AC. but Is an 8 Tulic AC-PC circuit 
with push-pull 25L.6 Output tulies. Other 
spec, same as O-AC. Include |>o 8 tage for 
I t lbs. Net $16.9$. 

B-TUBE 2-BANO 
RAOIO-P.A. KIT 
$29.95 

8" SLIDE RULEDIALi^-t3 
REC. BROADCAST AND 19 TO 49 
METERS INPUTS FOR CRYSTAL OR 
O.E. V.R. PICKUPS 

Is sonielhlng new In railio. A real I .> 
wad power an>|dlfter with base ***?Yk‘^» 
conirtd. Ready punclie<l clmssis “'*‘’,1V* JJ *7' 
Has extra gam stage fnr crystal of il>nanilc 
mikes. On the same 

wiperhet radio i-eco^vcr. We furnish all inirta 
anil tubes. 68 A7. n.sK7, 0SR7, 
rtVO, 5V3. 5SN7. iNn cabinet.) Tins radio 
iiiakcK .in Ideal '*<•1 for custom insiallutlnns 
jiid home recording us well as a 1.5 wuti I A 
system. Diagram and photos furnished. 
PflK-24. Radio amp kit «:ld* ' - 
siH-aker.Weight 26 lbs.— *29.9$. 

CPR-I.J. Kxactly the same kit as the rRK-24 
except furnished with a 12 Inch Onaiidu- 
•>^rai>h coaxial PM H|>eukcr. NVelght 28 II»h.— 
S37.9S. 




GAROD Personal 
Portable RADIO 
KIT $14.95 
FINEST PERSONAL 
KIT IN AMERICA 


• 4-TUBES • SUPERHET 

• LOOP ANT. • GOLD FRONT 

V complete kit of parts to build a genuine 
garod radio. Only 6 i>i x 31/4 x 4 In. Weight 
only 31/^ lbs. A real tiny personal buttery 
tndio. Everything fumished Ricludlng hat- 
I cries and assembly instructions. A full 
su|>orhet broadcast circuit with miniature 
parts. Metal case with plastic lid that turns 
radio on when o^ned. 4 tubes— IK.5. 1T4. 
IS5 and 3.S4. This personal )Miitah1e will 
build up Into a commercial r»lio. Diagram 
and photos fumished. Stock No.X'4.”>; weight 
6 lbs. with 671/3 volt B and 1 1/3 volt A. 
Net $14.9$. 


REGULAR $35.00 LIST 

“JUKE BOX” 15 INCH $095 ^. 

“ SALE PRICE ^ i 


P.M. SPEAKER 



HAS NEW MOLDED CONE 

A carload purchase, from a number o"® .^Ai]***?** P** 

speakers, enables us to offer this regular $35.00 list IS* speaker 
for only $9.95. New one piece molded cone, with 8 ohm voice 
coll, 12 oz. Alnlco V magnet, win take 18 watU average audio 
and 25 watts peak. If you want a speaker to woof out the low 
notes, buy this model. This Is without a doubt the most speaker 
for the money that la available today. Include postage for 11 
lbs. Stock No. 15-KK. Net price $$.9S^_ 

KINGJUKE SO-WATT 1S-INCH P.M. SPEAKER SCOOP PRICE SU.fS 

Model 1S-L$— The KING of all Juke box speakers. Frequency response as low as 30 
cycles. Will uke 50 watts peak audio and 3$ watts average, with ease. The most efil- 
clently designed built today. 5 watts input to this speaker will give iwiee the air 
movement of an ordinary speaker. Has 1 lA* 8 ohm voice coll and molded one Plfro 
curved cone. Designed to reUll for $50.00. Include postage for 18 lbs. Stock No. lo-L.'s. 
Net price $16.9$, 2 for $32.9$. 

50-WATT 12-INCH P.M. SPEAKER SCOOP PRICE $14.95 

Model A-SO— 12*. 50 watt super heavy duty permanent magnet speaker. Has 1 lA* 8 ohm 
treated voice coll and one piece molded cone. Heavy half Ineh machined pot, with bolt 
secured 21 oz. Alnlco V magnet. Frame Is of heavy construction with meUI pot cover. 
Finished in silver-grey enamel. This siteaker Is the best value possible today. Efficiency 
Is two to three times that of ordinary speakers. Esi>eclally recommended for all public 
address systems and high quality home audio systems. Will handle 35 watts with ease 
and 50 watts peak for short lengths of time. Its retail value Is $50.00. But. by our large 
purchase, we are able to offer it to you for only $l4.g5. Do not confuse this speaker 
with surplus merchandlBC. This la the latest pr^uctlon. Model A-50. Weight 15 lbs. 
Ne^ $14.9$. 2 for $29.00. 



DELUXE 5-TUBE 
AC-DC KIT 

OUR 
LEADER 

Mide from Detrolg Components 
A full slse 5-tube superhet radio kll hogs^ 
In a 13-inch wood cabinet with full plastic 
front. Lighted slide rule dial, incorporates 
a standard 2 gang superhet circuit. ^»p 
antenna, ready punched chassis, etc. This Is 
another one of our line production radio kits. 
Every pari is furnished incluillng tbl^a- 
12BA6. I2BE6. 12 AT 6 .".(iBA and 35W4. 

Diagrams, photos and instructions are In- 
cludi-d. 5* dynamic speaker. Receives broad¬ 
cast 550 to 16.50 kc. Weight » lbs. 

R.*t Model Tr-6C. wet $9.9$. 

PORTABLE RECORD PLAYER KITS IN 
CAPITOL LEATHERETTE CASE 

Deluxe [Hirtahle eleeliool* 
rtK-ord pliiycr kit = ilclnxi- 
cai-liiil case. Ineludes all 
parts and easy to win- dla. 
gram, t'oines complete with 
grev leat here tie ponaM. 
carrying rase self-starting 
phoni) motor, pickup. 5 " I'M 
siie^ker and all necessary 
parts ill build 701.7 ampli¬ 
fier. SKH-k No. CK 1 Net 
Prir.-$9 9$. Weight 14 lb-. _ 

DELUXE PORTABLE PLAYER KIT $14.95 

Complete n-cord player. Component parts 
shipped separately. Amplifier Is ready wired 
and lesieil. Amplifier has four tubes. 121^7, 
2—117Z3, .50L6. All |»arls arc included, 

self-starting phono motor. crysUl pickup, .5* 
heavy duty PM speaker and amplifier, with 
lone 8)1(1 volume control. Deluxe capltol 
heavy wooden case Is covered with brown 
leatherette and has chrome fittings and 
speaker grill. Stock No. CC- 8 . Net price 

Model 1 .P-CC 8 —same as almve only Dual 
stieetl with 2 pickups. $1 9.9$._ 

■“CHILDREFTS PLAYER KIT $7.95 

New, Children's electronic player. Offered 
III kit form. Includes all material necessary. 
Allrartive red plywood (not pictured) cabinet, 
seif-starting nhono motor and crystal Pick¬ 
up. 4 x 6 * PM speaker and parU to build 
70L7 amplifier. Diagram Included. Stock No. 
M-1. Net Price $7.9$. 





HALLICRAFTERS 

ll-TUBE FM-AM CUSTOM REC. 
CHASSIS 

MIO*^ VALUE 

McGEE'$ 

s^u9i fm/am sale price 

MODEL $-S9. .$39.9$ 

Model $.$6 Hallicrafler. high fidelity, I 1 ‘ulje AM-FM AitSlfln? 

insUllatlons. Receives standard broadcast 540 to *^mnn^'l<»i 
ireuuency control on FM. holds the 

of Chassis. Full range tone control with llsi^ .?^roSly 

Frequency resfionse essentially fist, from 50 to 14,000 CPS. Wide vision ac^rwiy 
calibrated aiide rule illal, with pre-selectlon on Th?r^?rtte 

matches .500 ohm line. 4 Anteiitia terminals; two /or AM and Joc FM, ThU IsttC 
finest type home radio that we know of today. Better ret yo'if In early. DealImea 

to lie used In commercial radios selling In the $400.00 to $600.00 class. The rogwar 
dealer’s net on this chassis Is $1 10.00. However, a lucky 

these brand new, factory cartoned llalHcrafters Chassis, complete wllh^bes and 

operation Instructions, *1 only $.59.50, leas Speaker matching Transformer 

.500 OHM to voice coil $2.50 extra. Weight 25 lbs. 

Model S-S9. Mallicrafters, high fidelity, 8 tulie FM-AM radio chassis for 

tions. .size 12i a" x 7 lA* x 9*. An exccllehtlv eiiglneert-d chassis for radio sets of the 

$300.00 class. Ilecelves broadcast 540 to 1700 kc and FM. 88 b* 1^^ 

calibrated slide rule dial. Variable tone control. ^ 

1 *ush-i>ull 6 K 6 audio system. Output transformer matches 500 ohm line. A terrific value 
St only $39 05. Priced complete with tubes, l>ut less speaker. Brand new factory car* 
tone«J. Weight 16 lbs. Net $39.9$. 

Line tu voice colt matching transformer $2.50. extra. 



4-TUBE T.R.F. KIT 


BARGAIN 

SPECIAL 


4 tub* AC-DC. TRP radio kit. Ideal for stu¬ 
dents and beginners. F.very part furnished to 
build this kit. Including tubes, diagram and 
pliotns. Has Alnlco V PK speaker and tubes. 
125K7. 12.8J7. 50B5 and 3.5W4. Plastic 

cabinet with airplane dial. Receives broad¬ 
cast 550 to 1600 KC. This Is the easiest 
type of radio to build. Kit Model TF-4. 
Weight 6 Ihs. Net $6.95. 

too assortcfl V1i and I watt reslsbirs all 
late production Insulated type; assorted fr<ini 
low sizes to to meg. lOO for $1.49. 
Beldon 100 watt soldering Iron—a $3.95 
value for $1.9$. 

S2S0.00 MAGNETIC TAPE 
RECORDER $149.S0 

A regular $2.50.00 list Natioii- 

„ _ally known Magnetic tape re- 

iirdor. Makes half hour reconl- 
n a 4 bogs on standard tape. An At' 
^amplifier housed In an attrac¬ 
tive leatherette i)ortat>le case, 
furnished complete with mike. For more in¬ 
formation write for descriptive circular. 



6-VOLT POWER SUPPLY 
SCOOP $2.95 



IVs VolV.«0 Volt Vibrator 
Power Supply. Makes I Va Volt 
portable nulios work on 6 volt 
storage battery. Has 4 prong 
pack plug. Worth $10.00, 
Bale price $2,9$. Stock No. 
X-VT. Weight 6 lbs. 


1948 MODEL-^IKE-BROADCASTER 
A ONLY $4.9S 

r WFl COMPLETE KIT 

A - .-Jl I r* Broadcasta HOO to 1500 

■ |k, j: KC from either a phono* 

■ V m J graph pick-up or a ciystal 

tH- or dynamic mike. Makes 

any radio receiver a P.A. 
system, record player or rerordlng amplifier. 
Gives broadcast quality. Has fader control 
from mike to record, simulating a reguly 
tiroadcast station. This is a powerful model: 
using 2—3SB5, 128J7 and 35W4 tubes. 

Priced with tubes and wiring Instructions. 
Works on IIO volts AC-DC. Crystal mike 
and desk stand $4.9$ extra. Model D1:,-6X 
truly a de-luxC mlke-phono oscillator. 



TELEVISION 


CHASSIS 

SCOOPI 


$ 5-95 


FiirnBworth"TSevialon Chassis Model GVZ60 
partially built up Chassis Size 12x17. Has 
17 Tube sockets and over 130 small Parts 
(Resistor and Ceramic Condensers) no colls 
or Transformers or tuning unit. Sweep and 
sync, circuits are sll psrtlsHy wired up. 
This T.V. Chassis Is Ideal for the student 
and cxerlmenter. Learn T.V. by building 
your own set using this chassis to start 
from. Furnished with a 1948 regular $3.00 
Supreme Publications Television Manual, 
which has a complete schematic of this 
chassis as well as 9 pages of service In^ 
formation. 

If you want to play with Television here 
Is a chance to get started. 

Farnsworth GVZ60 partially built up Chassis 
and 48 Supreme T.V. Manual all for $S.9$. 
Include postage for 14 lbs. GVZ60 Chassis 
only $2.9$. 




OUTPUT TRANSFORMER 
HIGH FIDELITY 
20—20,000 C.P.S. 
SCOOP PRICE 


$6-95 


EACH 


Why pay $ 20,00 or $30.00 for an output- 
supreme iiuality and high fidelity output 
transformer. Deslgni-d lo match push-pull 
niates (2—61.6. *2— 6 V 6 . or 2—6AQ5) class 
AB. to 4-8-1 5-250 and 500 ohm: with lOO 
feedback winding. Housed in a compound 
filled rase; 3T|,x4 1 ^ 2 x 3 *. Actual net weight, 
6 lbs. If you want the )>est «|uaUty from your 
audio system, nnter this transformer. Re- 
spvnse essentlslly fiat from 20 to 20,000 
cycles. We have tried se%‘eral high fidelity 
outputs In our lab and find this to he the 
best value. Even though yuur amplifier onlv 
puts out 10 or 15 watts, this 34 watt Job 
is what you should have. Connecting Instruc¬ 
tions are furnished. Stock No. A-403. shlp- 
Pln? weight 8 lbs. Net price. $6.9$ 


THEATRE 

QUALITY 

AMPLIFIER 

KIT 

$75.00 Volue 
ONLY 


Coinplele 15 watt true-fidellty audio ampli¬ 
fier kit. Response essentially flat from 20 
to 17.000 cycles, inputs for crystal mike 
and any phono pick up. crystal, magnetic 
or General electric variable relucunce. 3 
tone controls and fader control. Merit high 
fidelity wax impregnated output, matches 
4, 8 . 16. 250 and 500 ohm line. Complete 
with 7 miniature tubes. (PP 6AQ5 In nut- 
pul.) Diagram, photo and assemhiv Instruc¬ 
tions. Ready punched chassis. Kit model 
ME 15R net $24.9$. Lah. wired and tested 
$34.9$. Speakers reeommendt-d. Altec 1 5- 
liich model 603B. Net $63.00. 



K«t Model ME-34R. same as Mg-1$R. except 


WattJ. of Audi< 


A'elght S 


t $34.1 


12-WATT A.C. 
AMP KIT $10.95 


Kit Model TM.12 12 Watt 
Ampllllcr Kit. Ideal for high quality reewd 
player as welt as public address or record¬ 
ing amplifier. Mah'hed component parts. 
Ready punclu-d chassis pan. One control 
fades from phono to microphone. Gain 
enough for rr>stal or dynamic microphone. 
lOU Ml 1- 1*0 'cr Transformer, for 110 Volt 
AC 60 Cycle operation. Priced complete with 
tubes, 2— 6 V 6 , *2—12AX7 and rectifier. 

Diagrams and pliotns furnished. Weight 8 
lbs. Kit TM-I2. Net $10.9$. 


8 WATT AC AMPLIFIER KIT $8.95 
WITH PUSH PULL 4AQS 

A complete Kit of parts to build a 8 Watt 
Ptiwer transformer type Audio Amplifier for 
1 10 Volt AC operation. Inputs for mike and 
phono pickup either crystal or variable re¬ 
luctance type. Yarlaiile tone and fader con- 
II >ches 6 to 8 Ohm 
Kiieaker. Ready punched Chassis similar in 
appearance to Model TM-12 shown above. 
Price includes easy to follow dU^am and 
tulles. 2—6Aq5, 2—I2AX7. and oVS. This 
amplifier will make a fine audio system. Re¬ 
member this Is not any ordinary AC-DC 
Amp, hut an AC bill with 75 Mill power 
Transformer. Kit Model TM- 8 . weight lO 
Ihs. Net $6.9$. Crystal Mike 6 Desk SUnd 
$4.95 extra. 12 Inch Alnlco V PM Speaker 
$4.9$ extra. 


5-WATT AMPLIFIER KIT $4.9S 

A complete Kit of parts to 
build a 5 Watt Audio Ampli¬ 
fier. for llO Volt AC-DC 
ntieratlon. Inputs for mike 
and any phono pickup crystal 
or variable reluctance. Output transformer 
matches 4 to 6 Ohm vole* coll. Has tone and 
fader controls. This Is a complete Kit with 
ready punched chassis and easy to follow 
diagram. Everything furnished Including 
tul)es. 2—12AX7. 2—50B5, plus Se¬ 

lenium llectifler. Offered at the usual price 
of a single output type Amp. Kit Model 
TM-4. weight 6 Ihs. Net $6.95. Crystal 
Mike and desk stand $4.9$ extra. 1 2 Inch 
pM speaker $4.9$ extra. 

20-WATT AMP KIT 
$1S.95 

PUSH-PULL 4L4 

A complete Kit of parts 
to build s high quality 
20 Watt Audio Amplifier 
with full 135 Mill Power 
Transformer for 110 ^ Volt AC operattM. 
Inputs for mike and either crystal or varl- 
able reluctance pick ups. Tone 
controls. Has heavy duty Unlveroal Output 
Transformer to match any speaker. 4—^ 
16—250 and 500 Ohms. Ready punched 
chassis. Easy U> follow diagram. F^rolshi^ 
with Tubes. ’J—®L 6 , 2—7N7, 

Model TM-20, weight 20 lbs. N«i 
crystal Mike A Desk Stand 
Speaker recommended Model CR-13X $12.9$ 
Extra. 



McGEE RADIO COMPANY 


Order from This Ad. Prices F.O.6. K.C. 
Include Postage. Foreign ■usiness Wcl- 


SEND 25% DEPOSIT—BALANCE C.O.D. 
1227 McGEE ST., KANSAS CITT, MISSOURI 
RADIO-ELECTRONICS (or 
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Here’s How CREI Home-Study Training Prepares You NOW For 
a BETTER Job and a Secure Future in Radio-Electronics and Television 


CREI Coursts for Every Radioman Keep You Ahead of 
Competition—Earn You More! Never before have so 
many men like you had the opportunity to step 
ahead into better-paying jobs and enjoy lasting 
success. Men with up-to-date technical training 
are needed in every branch of radio-electronics. 
That’s because radio’s m((ni)ou'er has not kept 
pace with radio’s technical developments. 

What are you doing to meet this need for highly 
trained, expert technicians and engineers? You 
must improve your technical knowledge not only 
to qualify for the better job you want, but to hold 
the job you now occupy. CREI offers you a proved 
pi*ogram of technical self improvement that you 
can study in your spare time, at home. The same 

If you have had i>n)fessionu) or amateur radio ex- 
[tt-rience and want tn make more muney. let us 
prove to you we Iiave the traininif you need ti» quali¬ 
fy for a better radio j.d). To help us answer intelli- 
Kently your inquiry—Pbaar state hrirfiff your bark- 
yrouud of exyerience, < ducatiou aud itreseut {position. 


An Accredited Technical !nsfif ufe—Foundedin 1927 

Dipt. 145«A, 16th and Park Roadi N. W., Washington 10, D.C. 
Branch Offices: New York (7) 170 Broadway • San Francisco (2) 760 Market St 
May. 1949 


type of practical, down-to-earth training for 
which thousands have enrolled since 1927 . 

Remember, too, there’s a CREI course for i/on. 
No matter what your radio experience—CREI of¬ 
fers complete training in radio-electronics for any 
man who wants to improve his ability and his 
chances for advancement. You can **go all the way 
with CREI” from introductory basic principles to 
advanced training and on to specialized engineer¬ 
ing subjects. 

Read our new 32 -page booklet... then judge for 
yourself. There is no obligation. You are already 
started in this field. Find out how you can rapidly 
prepare to advance beyond your present level. 
Send the coupon NOW! 

VETERANS! CREI TRAINING AVAILABLE UNDER G.l. BILL 


mail coupon for free rooklet 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Road. N. W.. Dept. 145'A. Washlnoton 10. D. C. 

Gentivmen: Plt-ase send your free booklet. “Your Future in the 
New World of Electronics,” toKether with full details t»f your home- 
study traininK. I am attachins a brief resume of my experience, 
education and present position. 

Check field of greatest interest : 

□ Practical Radio Engineering 

1] Broadcast Radio Engineering 3 Television. FM & Advanced AM 
(AW. FM. TV) Servicing 

ID Aeronautical Radio Engineering □ Advanced Electronic Communications 

□ Practical Television Engineering □ Radio-Electronics in Industry 

NAME. 

STREET. 

CITY.ZONE.STATE. 

n I AM ENTITLED TO TRAINING UNDER G. I. BILL 



Capitol Radio 
Engineering Institute 
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GUfFAUQ RADIO SUPPLY, 119-aat Geneste St,, Dftpt.RE-3, BUFFALO N- Y. 


BARGAIN COLUMN 


$6.9$ TAKES ALL THREE 
BIG BARGAINS “A" 

BANDSWITCHING TUNING TUB- 

RET luaJv by Western Klvctrlc. ('overs 
4 bands above 100 MC. All colls wound 
iritlt s\4 siUer-plateil wire. Complete 
with tunliiK condensers and powerful 
electric drlvlnS motor. Diagram In¬ 
cluded. (INK OF oril MOST TLK- 
RIFIC VAU'KS -ONLY $2 95. 
AUDIO AMPLIFIER — Urand new. 
Fush-Pull stage trlode ampliliera having 
2 of the valuable aud scarce ouncer type 
audio transforrocrs that sell for over 
llO.UO each. Neat aluniinuni case, fully 
enclosed (largest dinteuslDn 6 Inches). 
Perfect for Intercom system, phono am- 
plllier. mike amplilier or signal tracer 
amplllier for testing radio sets. A sen¬ 
sational bargain at onb’... $3-^0 CACh 
DUAL METER—One 50 uA and one 
200kiA movement in the same case. Thla 
meter is Ideally suited for use as a 
comhlnatlon modulation percentage and 
carrier shift Indicator. If desired the 
movements may he removed from the 
case and used separately for voltmeter;*, 
olunmeters. meters, etc. All meters arc 
in perfect operating condition, but a 
few have cracked glasses. This 
value costs only . • . *1.95 


BRAND NB\y APN1 U-TUBB 

ELECTRONIC ALTIMETER 


$9.9$ TAKES ALL THREE 

BIG BARGAINS “B" 

HOME WORKSHOP AT BARGAIN ^R»CE. 

ArcuraU- and DCeciae 2 Hpet-d Ruarantced 
holTpy lathe, the essential machine for 

the home workshop, stu^y enoujch for 
Uirht proiluctlim work or factory alandhy 
service. Supplied with .“id 'jf beltii^ for 
connei-tlng to any available 
mutor or i»ower takeKifT. Aluo Included 
in this uid»elievablc ottvr such «- 
ceasorics as a drill chuck with spe¬ 
cially hardened tool steel 
electric furnace hl^ spewl 
wheel, a cotum bufflnK wheel with a 
large supply of buflltiR comi>ound. and a 
4' steel wire scratch brush. Your cost 
SS.OO. Sole export agent. Distributor 
hiiiulrles invited. 

SENSATIONAL. FASCINATING. MYS- 
TERIOUS SELSVNS. Brand new Sel- 
syns made l^y G. E. Company. Two or 
more tronnected toRether work perfectly 
on I 10 V A.C. rotation of the shaft 
i>f one Selsyn and all others connected 
to It w ill mute exactly as many degrees 
III the same direction, following uner¬ 
ringly as if the units were connoted 
together by shafting Instead of wire. 
This is true whether you twist the shaft 
Ilf the master unit a fraction of a mvo- 
Jutlon tir many revoluiinns. I'seful for 
Indicating direction of weather vanes, 
routing directional antennas, or con¬ 
trolling Innumerable oiH-rations fmm a 
distance. Com — — ^ 

plete with dia 



STROMBERG CARLSON 

Power SwitchinK Relay Box. Neat 
3V(ix4x5*/i'' Stet-I case with tight 
fitting cover finished in Strom- 
berg’s usual beautiful chocolate 
color crackle finish. $1.00 


SELENIUM RECTIFIERS 

• May l>e U8e<l at any V4»itage 

lower than rating) 

•1.2 ampere.3«) voll. S .90 

ial>ove can i»c parallelled for 
battery charging) 

2.1 MA. r.(» \^> t. % .49 

7.1 .MA.120 Volt. .70 

nni MA.12‘> Volt.75 

l.m MA. 120 volt. .90 

200 MA.120 Volt. >.05 

25il MA.120 Volt. 1.2* 

IMETER RECTIFIER—Full wave, may Iw 
used f*>r replacement, or In ctinstmcilun 
of all tyi>es of test eriulpmeiit—*1.2*. 
Half Wave—SOc. 

CERAMIC INSULATED VARIABLE 
AIR CONDENSERS 

3SO fninld. S gang—*1.95; 

4 gang—*1.49; 3 gang—*1.29 

10 mmf *.3*-i0 for *2.90 
lOO for *23.00 
15 mmf *.3*—10 for *2.90 
loo for *23.00 
2* mmf *.3S—10 for *2.90 
too for *23.00 ^ 

35 mmf *.40—>0 for *3.40 
lOO for *28.00 
50 mmf 5.45-10 for *3.70 
iOO for *30.00^ 

7* mmf *.*0—10 for *4.40 
too for *38.00 
lOO mmf *.*5—10 for *4.50 
100 for *39.00^ 

140 mmf 9.80—10 for *7.40 
IOO for *64.00 
160 mmf *1.00—10 for *8.50 

100 for *70.00 _ 

2 Gang 140 mmf *1.60—10 for *12.*0 
100 for *100.00 

Butterfly condensers. n»tor has double 
hall bearings ami 8 3 4" shaft. 

15 mmf. per section *.50—10 for *4.50 
lOO lor *40.00 

30 mmf. per section *.60—10 for **.*0 
lOO for *50.00 

50 mmf. per section 5.70—10 for *6.50 
lOO for *60.00 

Manufacturers and distributors write 
for prices on larger quantities. 

\VK HAVE OVER 2.10.000 VAUIABLE 
_ CONDENSERS IN STOCK. 
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famous 1BX1TX4 AA j||J|irTPWiru util 4. 
It weighs only 25 liis. without plugs or 
•s, light enough for the smallest plane, 
the gov't 82000. and Includes a trans- 


Thls famous 18x0x7 CAA appr*ived unit, 

which ■ ‘ ‘ ..... ■'* 

cables^ 

cost the gov'. ___- .— 

milter, a receiver, all tulws, altitude tndica- 
tc>r. altitude limit switch, and two easily In¬ 
sulted 1 1' antennss. Working on the radar 
principle the receiver measures the absolute 
altitude from 3 to 4000 feet with precision 
enough for blind landings. In addition the 
altitude limit switch gives an alarm if the 
plane's height varies more than 10 feet from 
any readjusted value. This unit might also 
be used t<» warn boats of sny obsUcle that is 
on their course. 12V. 875.00. 28 volt model 
*45.00. 



AT LAST 
YOU CAN 
AFFORD A 
LABORA¬ 
TORY 
STAND¬ 
ARD F- 
MICRO- 
VOLTER 1 


The famous ; 

Measure 
menu CorP-i 
Model 78E. 5 
Tube Labtira-' 
tory Standard 
Signal Gene¬ 
rator tthat 
sold new*. 

FOB.Boonton. . ...... 

N. J,. fur 8310.00 net), is available in per¬ 
fect condition for 25 to 00 cycles, 115V AC 
operation. Until now this Is the sort of top¬ 
flight lab equipment that discriminating 
buyers have only vainly hoped would be re- 
leas^ at a bargain price. Worth every cent 
the manufacturer asks, but available FOB 
Buffalo while our limited supply lasU for 
only *79.95. . . . „ ^ w 

Such companies as Admiral Corp. and John 
Mock. Inc., have ordered from us am] re¬ 
peated many times on these 78 generators 
for use In their labs and prcxluctlon line 

Urei"1'.0002. I.7Y4. 1-VH 150-30, 1-7C7. 
and 1-7C5 tubes. Output continuously varl- 
able from 0 to 100.OOO MlcrovolU. ] 


COMPRESSED AIR 
INSTANTLY, ANYWHERE!! 

Portable Air Compressor 
and storage tank. Kug- 
Kedly built of best ma¬ 
terials using lifetime lu¬ 
bricated ball-bearing on 
connecting rod and oil 
Impregnated main bear¬ 
ing on shaft. Unusual de¬ 
sign forever ellmlnatesvalvb 
trouble, the most common 
fault in air compressors. 

PATENTED unique air In¬ 
take system increases effi¬ 
ciency tremendously over _ 

other compressors so that air output Is much 
greater than that from larger compressors 
powered by heavier motors. Will deliver appr. 
3500 cu. In air per min. at maintained 
pressure of 30 lbs., or will Inflate a 00 lb. 
truck tire In less than 1 min. Coroiiiete with 
100 lb. gauge, fingertip adjustment allows 
setting of output pressure at any value, 
which will automatically he maintained. 
Works from any *4 UP. motor. I'setiil for 
spraying paints or lacquers, disinfectants. 
Insecticides, annealing or brazing with natu¬ 
ral gas. Inflating tires, etc. Price $14.50 
postage prepaid anywhere In U.S. Efficient 
adjustable syphon type spray gun complete 
with 12 ft. of 100 lb. tested Iiose for only 
$7.75 with pint rontainer. also prepaid. 



' 7 BE SUfidard S^nal Genera¬ 
tor. SO to TO Sac- unmodu- 
400 cycle 



VACUUM TUBE 

VOLT-OHM-CAPACITY METER 

There are more features engineered Into thl* 
all purpose Instrument than in any other 
instrument on the market regardleas of price. 
It was designed not only to P*^**"* 

cfindlllons but to w readily adaptable to 
future needs. At the sensationally low price 
of this preclalon Instrument no school, plant, 
lab or service shop n«^ deprive Itoelf of 
the "new look” in measuring equipment. 
Here are a few of the many features of this 
outstanding meter; 

a 5 Inch eaay to read meter. w 

a 6 OC voltage ranges from 0 to >000 V 
(Input reaiatance as high as > megohm 
pr volt.) 

• 5 AC voltage ranges from 
(No dry disc rectifier to age 
and destroy the accuracy 
of this VACUUIN TUBE 
VOLTMETER). 

• 6 Resistance ranges from 
2 >0 ohm to 1000 
megohms. 

• 4 Capacity ranges from 
.00002* to 20 MFD. 

• A aero center range for bal¬ 
ancing FM discriminators. 

• Uolsting resistor built into 

• Stu^y natural finish Wird 

wood case. .. 

This outstondlng development nf 
leading manufacturers of test equipment 
eosU only *39.50 complete with all leads, 
as illustrated. 


to >ooo 



$1.0$TAKE$BARGAIN“C” 

(All three items below) 
aluminum gear ROX 18x8x7 that 
contains two powerful electric motors 
and two matched ge^ trains, 02 KC*" 
in all varying In sl^se fmm 
Inches In diameter. This unit Is readily 
converted to n>iate In Iteam antenna w 
any other similar use. . . ••••■• 

SIGNAL CORP inter¬ 
connector RELAY BOX 730A 

This valuable unit, made by Bell, and 
moW familiarly known^by 
Army designation BCOlO, Is encased In 
a highly polished case Oi^ 

5 1^x2and contain. 150 njfd of con¬ 
denser capacity. oiSeV s^v- 

slstors. and terminal strips, omersev 
era! at the giveaway price o f only ■»»■»* 

REMOTE CONTROL UN1T- 
Alunilnum case 4x3x2 
containing 2 poientl- 
umetem. triple pole switch. 

4 knohs. phone Jack, gear 
mechanism and revolution 
counter. Including 8 prong 
JAN connector to fit box— 

*>.39. 



TOGGLE SWITCHES 

Order Number _ 

SW-It—Single Pole. Single Throw . 
.S>V. 12—Single Pule, Douljie Throw . 
SW-I.3—Double Pole. Single Thmw . 
SW-14—Double Pole. Double Throw . 


1949 MODEL 
MUTUAL 
CONDUCTANCE 
TUBE TESTER 
$52.95 

NO posalblllty of good 
tubes reading "Bad'* or 
bad tubes reading "Good” 
as on dynamic conductance 
testers or other ordinary 
emission testers. Attractive 
panel and rase equal to 
any on the market In ap¬ 
pearance . . . Large 41,4“ 
meter . . . Calil>rated mlcromho scale as 
well as a Bad-Good scale . . . Front panel 
fuse - . . Individual Hockets for all tube l>ase 
types—voltages from .75 volts to 117 volts 
and complete switching flexibility allow all 
present and future tubes to be tested re¬ 
gardless of location of elements on tube 
base . . ■ Indicates gas content and detects 
shorts or opens on each individual section 
of all loctaf. octal and miniature tubes In¬ 
cluding Cold cathtKie, magic eye and voltage 
regulator tulws as well as all ballast re- 
alstors. Name of the nationally known 
manufacturer withheld because of special 
price offer. 

Modal “C'—Sloping front counter 

case . *52.95 

Modal ”F”—Handsome liand-rublied 

portable case.. 57.95 

Built-In roll chart with either of 
above *5.00 extra. 


SENSATIONAL VALUE IN 
AC-DC POCKET TESTER 

This analyzer, featurinK a sensitive repulsion 
type meter housed In a bakellte case, repre¬ 
sents the rulmlnatlon nf 15 years achieve¬ 
ment in the instrument fleld by a large 
company specializing In electronic test 
equipment. 

SpectflcatifHis nf the AC-DC Model 
Volt-Ohmmllliammeter: 

AC Volts- 0-‘25, .50. I2.». 2.50 
TH' Volts—0-25, .50. 125. *2.50 
Mllllamperes AC—0 to 50 

DC Milllamperea— 

0 to 50 

Ohms Full Scale— 
lOO.OOO 

Ohms Center Scale— 
2400 

Capacity— 

.05 t(i 15 Mfd. 
Total l-Ylce. nrenald 
anyfl^iere In the USA 
—$7.00. Similar DC 
Meter, lacking the .\(’ 
ooerated ranges of 
above. $5.50 prepaid. 


I OUR PE-109 DIRECT CURRENT 
POWER PLANT 

I This power plsnt consists of a gasoline cn- 
' Fine that Is coupled to a 2000 watt 32 volt 
DC generator. This unit Is ideal for use In 
locations that are not serviced hy commercial 
I power or to run any of the surplus items 
that retiulre 24-32v-DC for operation. The 
price of this p4iwer plant tested and In good 
condition is only 579-95 F.O.8. BufTalo. or 
we can supply In strictly “as la" condition 
-F.O.U. New York City. These lat¬ 
ter are exactly 
as received, in 
heavy steel- 
strapped gov’t 
cases, and we 
are unable to 
determine if the 
Individual units 
are new, or what 
the condition Is 
If used, while 
Sfc the *79.95 are 
* Homeof the same 



3Sc 

45c 

.57c 

.89c 


for *58.9* I 



SAVE HOURS OF HARD WORK 

... do the Job In minutes with a BUFKAD 
Socket Hole Punch. 

Cut clean accurate holes for sockets, plugs, 
connectors, etc. Cutting boles in radio 
chassis is simple as rutting butter with a 
hot knife with a BUFRAD punch. Just Insert 
the punch In a Vk“ hole and turn with an 
ordinary wrench. In a minute or less you 
can complete a Job which often takes an 
hour with the old "drilling, reaming and 
filing’’ method. With BUFRAD punches you 
can make 13 dllTerent sizes of openings 
from 1/4“ to 21/4“ diameter. 

1^”. 3 / 4 ”. Va” Size.*2.0* 

1^'. I 1/16", ll/k”, 15/32", 13/16" 

. .. . , 2.42 

.*.io 

♦ 






RHEOSTATS 

200 ohm, 25 watt ClaroaUt heavy duty 
rheostat. The perfect size for tube tealera. 
also useful In scries with 110 volt line for 
controlling such units as electm-plailng or 
model train power supidles. battery chargers, 
and for varying the speed of motors. In¬ 
numerable other uses. Regular price 85.20. 
Yt>ur cost 9 (k. 


’’P.M. SPEAKERS'* 


fully-enclosed finished metal 
cal>(net. This sbeaker and 
case match communication 
receivers, and in addition 
make perfect intercom 
mole stations. Our Price 
*4.50. including output 

Iransfitmier .*4.9* 

5FEAKER*—These PM slieakers are the finest 
that are available. Alt have heavy oversize 
Alnico V magnets. 

6 for *6.80 
6 for 

>0 for 



3V2“ . . 


- *>.>*. . 

... .*>.>*. . 

_ .51.10.. 

6“ .*1.50.. 

6“k 4“ Oval.52.10. . 

7“ (Car Radio Side) *4.50. . 

8“.>0 oz.. . 53.95 . . 

8“.21 oz.. .*4.95 . . 

>0“ . • . .21 oz.. .55.50. . 
$2“ ... .21 oz.. .*7.9*. . 


J 6.* 

9.* 


8 for *10.80 
6 for *21.50 

6 for f- 

8 for I 

* for i_ 

6 for *42.00 
AUTO-TRANSFORMER—Steps up llOv, or 
stops duwn 220v to 1 lOv—*1.9*, 

FlL. TRANSF.: 6.3v, 3 Amps.—*1.3S; Uni¬ 
versal Output Trans. 8 Watt—89c; 18 Walt— 
*1.29; 30 Watt—* 1 . 89 . AUDIO TRANB- 
FORMER: .S. Plate to .S. Grid. 3:1—79c: S. 
Plate to P.P. Grids—79c; Heavy Duty Class 
AB or B, P.P. InputN—*1.49; Midget Output 
for AC-DC sets-^9C; MiKE TRAbTsFORMER 
for T.17 Share microphone, similar to UTC 
ouncer type—*2.00. Stanrur SB or DB mike 
to lint* or grid—*1.95. 

POWER TRANSFORMER*—Half-Shell type. 
MOV. 60 cy. CentortMiped HV winding. 
S|>f*clfy either 2.5 or 6.3V filament when 
ordering. 

For 4-5 tube sets—OSOV, 40MA. 5V 

A 2.5 or ... 

Fw 5-6 tube sets—650V. 45MA. 5V 

A 2.5 or 6.3V. 1-7* 

For 6-7 tube sets—675V, 50MA, 5V 

A 2.5 or 6.3V. 1.90 

For 7-8 tube sets—70OV, 70MA, 5V 

A 6.3 or two 2.5V. 3*3* 

For 7-8 tube sets—700V. 70MA, 5V ^ 

A 6.3 <25 Cycles). 3.60 

For 8-9 tube sets—700V. BOM A. 5V- 

OA. 2.5V-3.5A. 2.5-10.5A.2.8* 

For 9-11 lube sets—700V, 5V A 6.3V- 


For 9-l'5 tube sets-^OOV, l5oMA, 5V 


2.85 

2.85 


BUFRAD CAR.RADIO 
ANTENNA 



that we have brought to Buffalo for testing 
and repair If necessary. We do not ^com¬ 
mend gambling on the "as Is condition, 
except for «iuanllty purchasers. We ean aljto 
supply a converter that will supply I lOv 
AC from the above unit or from any 32v 
DC source for *12.95. 


BRI BRt BUS BR4 BRS 

All of our car radio antennas are made of 
triple plated Admiralty IlraKS Tubing, com¬ 
plete with low loss snieldi*d antenna leads 
ami high quality fittings. 

*IDE COWL—BR-1, 3 sections extend to 66“. 
Your iiricH*—single units— *1.6o; In lots of 
l2-*i.35 ea. 

SKYSCRAPER—BR-2 has 4 heavy duty sec¬ 
tions that extend 08». This super-aerial 
must )>e seen to be fully appreciaied. Your 
price—single units—*2.90; In lots of 12— 

TILT ANGLE—BR-3. may be adjusted to all 
body contours, 3 sections extend to 60“. 
slnele unit price—*1.75; 12 lot prtce— 

51.90 ea. 

VERSATILE—BR-4, single hole fender or top 
cowl mounting may lie siljusted to conform 
with all IxKly cmitours. 4 sections extend to 
56“. Single unit price—*3.00; 12 lot price 
—*2.75 ea. 

THE MONARCH—RR.5, Single hole top cowl 
mounting. 3 sections extond to 56“. Single 
unit price—*2.00; 12 lot price—*1.7* ea. 
AFTER SEEING OUR ANTENNAS AND 
comparing, you WILL NEVER BUY 
ANY OTHER MAKEI 


RADIOMEN’S HEADQUARTERS j+r WORLD WIDE MAIL ORDER SERVICE I 1 


RADIO.ELECTRON ICS (or 
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MAIL THIS OPPORTUNITY COUPON NOW! 


DcFereil't Troining, Inc. 

2533 N. Aihlond Avo., Dept. RCF5 
Chicago 14, Illinois 

Without obligation, tend me complete focl» showing how I may make my 
start in Telcvision>Radio'Electronici. 


City. 


■ Age. 
. Apt.. 

. State. 


DeFOREST'S TRAINING, IN€. 

CHICAGO 14, ILLINOIS 

Affiliated with the DeVry Corporation, Builders of Electronic and Movie Equipment 




get Started toward a 
profitable, exciting future in 

TELEVISION 

RADIO-ELECTRONICS 


y Get the facts about our 

GREATEST OFFER IH17 YEARS 


OSCIllO 

SCOPE 


MODERN 
CHICAGO 
LABOkrtfORIES 


Train c|uichiy, using 
a w ide variety of 
contmerclol equip* 
meiit. 0. T. I.’s new 
laboratories are 
among Ihe finest of 
their kind. Ample in¬ 
structors . . . every 
mojor training ad- 
vantoge. Write for 
details. 


Here’s your big chance to get started toward FASCINATING WORK 
, . . GOOD MONEY ... a THRILLING FUTURE! Mail the coupon today. 
See how YOU may prepare to tie in your future with a field that includes 
one of America's fastest-growing new industries^Television. You'll 
find out, too, about the many other thrilling opportunities in FM Radio 
. . . Aviation and Broadcast Radio , . . 2-Way Taxi, Truck and Police 
Radio . . , Industrial Electronics . . . even the chance to start your own 
profitable Television-Radio Soles and Service business. And to top it 
all, you'll see that you don't need to know a thing about this subject at 
present—that NOW you can get the very training and starting he/p you 
need by means of our GREATEST OFFER IN 17 YEARS. 

Sc*td 

See HOW—in your awn home—DeForest’s Training, fnc., now 
brings you one of today's most complete combinations of major 
home trerining aids. You (1) Learn-by-Reading from well-illus- 
troted lessons. (2) Learn-by-Seeing from D.T.I.’s exclusive instruc¬ 
tive Home Movies. (3) Set up your own HOME LABORATORY 
where you Learn-by-Doing from 16 shipments of Radio-Electronic 
parts which you use and KEEP to work over 300 instructive, 
fascinating projects. This includes building the voluable 6 tube 
"Superhet" RADIO, commercial-type OSCILLOSCOPE, 

R-F SIGNAL GENERATOR, and Jewel-Bearing MULTI- qenERA 
METER, pictured al the right. 

You may use this test equipment to help you earn real 
money—both in yaur spare time and later when 
working full time in the field. Get complete facts. 

Mail coupon today! 

EMPLOYMENT SERVICE 

When you complete your troining. our 
ePFective Employment Service is ovoiloble 
to you without extra cost—a grand aid to - 
help you get storied. 

6-rUBE RECEIVER 


MUITI 


METER 


YOU BUILD and KEEf^' 
THIS EQUIPMENT TO 
WORK OVER'JOO 
HOME EXPERIMENTS 


. _ use HOME MOVIES 
You also use n ^ includes the 

- n T 1. Exclusive? D. T. K fAoVlES 

... 


MAY, 1949 














10 


The Kailio Aloiitli 




SIMPSON 
ELECTRIC 
C O M PA N Y 

5200-5218 w. KINZIE ST,, CHICAGO <4, ILL 
CANADA BACH-SIMPSON, LTD,. LONDON. ONT, 


RANGES at 20«000 ohms per volt DC, 
1000 ohms per volt AC VOLTS: 

AC & DC-2.5, 10, 50, 250, 1,000, 5,000 

DC CURRENT: 

10, 100, 500, MA-10 AMP-100 MICRO AMP 

OHMS: 

0-2,000 (12 center), 0-200,000 (1200 center), 
0-20 MEGOHMS (120,000 ohms center) 

DECIBELS: 

(5 ranges) —10 to +52 DB 


Left—Examining a detonator taken from a lorplus set. Right—A closeop of the detonator. 


According to State Police Commis¬ 
sioner Donald S. Leonard, the sets are 
IFF models BC-647-A and BC-966-A. 
Some of them have tubes six inches 
long and three-quarters of an inch in 
diameter, containing a detonator cap 
and a (luantity of TNT, the purpose of 
which was to destroy the set should the 
enemy attempt to open captured equip¬ 
ment to seek information about its con¬ 
struction. 

How the sets got into the surplus 
market with their detonators in place is 
not known. There have been sporadic 
reports of single sets discovered with 
detonators intact, and Australian ama- 
teui's were warned a few months ago 
that a quantity of IFF transmitter- 
receivers already in their hands were 
dangerous and would blow up if any 
attempt were made to open them. The 
explosive charge is small, but quite suf- 
ficent to injure any would-be investi¬ 
gator very seriously. 


TELEVISION ANTENNAS can be re¬ 
moved from apartment house roofs if 
they were not authorized by the land¬ 
lord, an all-tenant jury ruled in New 
York last month. 

Mrs. Estelle Sherer refused to pay 
her rent for two months because the 
landlord took down her TV antenna. 
The landlord tried to evict and Mrs, 
Sherer counter-sued for three times the 
value of her receiver, saying that the 
removal of the antenna was a “partial 
eviction/^ The superintendent had given 
his permission for the installation, she 
testified, hut last December an otlicial 
of the owner corporation removed it 
from the roof. 

In charging the jury, the judge stated 
that the superintendent could not per¬ 
mit an antenna installation because he 
was not an ofiicer of the corporation. 
Furthermore, he said, referring to Mrs. 
Sherer’s claim of partial eviction, the 
roof was not a part of her rented prem¬ 
ises, and therefore she could not be 
“evicted*’ from it. 


DANGEROUS SURPLUS equipment 
is reported from Michigan, where the 
State Police have broadcast a warning 
that more than 1,000 war-surplus radio 
sets have been sold with detonators at¬ 
tached to them. 


I JOHN H. POTTS, engineer, editor, 
author, and publisher, died March 16, 
at the age of 56. A heart ailment was 
the cause of death, 

Mr, Potts was a graduate of the Uni¬ 
versity of Chicago, in which city he was 
born. He came to New York in 1918 and 
worked as engineer with RCA, General 
' Electric, Westinghouse, and Sperry be¬ 
fore entering the publishing field. 

I He was best known to engineers as 
editor and publisher of Audio Enyi- 
neei iiiy and editoi of its predecessor, 
Radio. To amateurs he was equally well 
known as the founder and publisher of 
the amateur magazine CQ. 
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EDWIN H. COLPITTS, 77, retired 
vice-president of Bell Telephone Lab¬ 
oratories and inventor of the Colpitts 
oscillator circuit, died on March C» Di\ 
Colpitts held 24 patents and was noted 
for his work with magnetic coils, his 
efforts in adapting electron tubes for 



long-distance telephone circuits, and his 
studies of capacity unbalance between 
adjacent telephone-line pairs. 

Dr. Colpitts* telephone work began in 
1899 when he joined the American Bell 
Telephone Company. He worked with 
the Armed Forces in both World Wars. 

A. ATWATER KENT. at one time 
world’s largest manufacturer of radio 
receivei s, died in California March 4, at 
the age of 75. Atwater Kent’s original 
radios were perhaps the only broadcast 
receivers ever to use “breadboard” 
mounting. Beautifully finished com¬ 
ponents were mounted above the board, 
and the wiring was carried in grooves 
on its underside. Turning to more con¬ 
ventional sets, he stepped his production 
up to a peak of fi,000 receivers a day, 
selling $60,000,000 worth of sets in 
1929. 

DR. HARVEY RENTSCHLER, re- 

tired director of the Westinghouse ex¬ 
perimental laboratory at Bloomfield, 
N, J., died March 23 at his home in 
East Orange, N. I. 

, Dr. Rentschler had carried on ex¬ 
perimental work with lamps and elec¬ 
tronic tubes since 1917, when he joined 
the Westinghouse staff. Before that he 
had been a professor of physics at the 
University of Missouri for nine years. 

He was the author of numerous con¬ 
tributions to scientific publications, 
chiefly on electronic tubes and electric 
lamps, and was the holder of more 
than 100 patents, most of them in those 
two fields. 

Possibly Dr. Rentschler’s best-known 
invention is the Sterilamp, the ultra¬ 
violet light that destroys bacteria in 
the air. Less well known, but even more 
spectacular, was his feat of refining the 
first uranium used in the development 
of the atomic bomb. 


OBSOLESCENCE OF TV SETS will 

not be a problem, said Wayne Coy, 
chairman of the Federal Communica¬ 
tions Commission last month. The state¬ 
ment was believed to be a reply to the 
many rumors that present television 
receivers would be useless in the near 
future if u.h.f. channels are adopted. 

“The Commission would not be taking 
the time to revise the standards for the 
presently available service,** said Mr. 
Coy, “if it had in mind eliminating in 
the near future the use of these chan¬ 
nels for television service. 

“I think this question of obsolescence 
of television receivers is something of 
a tempest in a teapot. I do not think 
that anyone buying a television set to¬ 
day has had a fraud perpeti*ated on 
them. I can assure them that wherever 
a television signal is available from a 
v.h.f. transmitter, their sets will render 
them fine service for many years and 
can be converted to render fine service 
for them if ultra-high frequencies are 
utilized. . .** 

TELEVISION ANTIQUES are already 
in existence, it appears. Last month’s 
National Antiques Show at Madison 
Square Garden in New York featured 
American items of every description— 
pre-revolutionary pottery, Pennsylvania 
Dutch cupboards, 19th century ball 
gowns, to mention a few items. 

Right in the middle of the show, oc¬ 
cupying its own small spot, was a 1938 
RCA television receiver, one of the first 
commercial models made. Without radio 
or phonograph and able to tune only 
five channels, the 1938 set sold 11 years 
ago for $850, almost twice what a mod¬ 
ern combination instrument would cost 
on today*s market. 

WINDOW TV ANTENNAS may be¬ 
come more widespread in New York 
City as the result of a ruling in Bronx 
Supreme Court last month. Joseph Ein- 
son, a tenant in an apartment house, 
was in court with landlord D. Green- 
stein, Inc., to determine whether Mi‘. 
Einson’s window antenna—objected to 
by the landlord—should remain. Justice 
Eugene L. Brisach ruled that it might 
remain, provided the tenant obtained 
liability insurance ranging from $10,- 
000 to $20,000 to protect the landlord 
in case of any accident attributable to 
the antenna. 

WWVH is the call of the new Bureau 
of Standards station recently estab¬ 
lished on the Hawaiian island of Maui. 
Time and frequency standard.'i are be¬ 
ing broadcast experimentally on 5, 10, 
and 15 me. As with WWV, the Bureau’s 
main station in Beltsville, Md., WW'VH 
is modulated with a standard 440- 
cycle A, as well as audio pulses at ac¬ 
curate 1-second intervals. The audio 
tone starts at the hour and continues 
for 4 minutes, followed by 1 minute of 
silence; this sequence is repeated 
throughout the hour. Greenwich Mean 
Time is given in code every 5 minutes. 
All transmissions are interrupted for 
about 4 minutes on the hour and half- 
hour and for about 30 minutes at 0700 
and 1900 GMT. 
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Visit AIR Booth 82 
Radio Parts Show 
lay 16 to 20—Chii 


. ^ y y way to ao- 

A BATTERY 



for DEMONSTRATING AND 9 
TESTING AUTO RADIOS f 

New Models . . . Desl9ned for testing ^ 
D. C. Electrical Apparatos on Regular ^ 
A. C. Lines. Equipped with Full-Wave ^ 
Dry Disc Type Rectifier, Assuring Noise- ^ 
less. Interference-Free Operation and ^ 
Extreme Long Life and Reliability, ^ 



AOTO MDIO VIBBATOBS 

A Cemptete Line of Vibrotors . . . 

D«tigned fof U»« in Standard Vibrator-Oper¬ 
ated Auto Radio Receivers. Built with Pre¬ 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 



rFLiv/ipa^ f Ca 

bA'-r4l i AUL ■ w.i ^T.l^l | ^ O I/i ‘ LI 'L -i- 
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';¥ccitUu 5 OSCIllOSCOPE KIT 


Inttant switchin 


fo plates or amplifier 


ig t 

from front panel. 

Sweep generator supplying variable 
sweep 15 cycles to 30,000 cycles. 

All controls on front panel. 

• Cased electroslaticly shielded 110 V. 
60 cycle power transformer. 

• AC test voltage on front panel. 

• External synchronizotion post on front 
panel. 

• Deflection sensitivity .65 V. per inch 
full gain. 

• Frequency response ± 20% from 50 
cycles to 50 Kc. 

• Input impedonce 1 Megohm and 50 MMF. 
The Heathkit V Oscilloscope fulfills every 
servicing need. Tlie husky cased power trans¬ 
former supplies 1100 Volts negative and 
550 Volts positive. Tubes supplied are two 
6SJ7 amplifiers, 884 sweep generator, two 
5Y3 rectifiers, and 5BP1 CR tube. Grey 
crackle aluminum cabinet and beautiful grey 
and maroon panel. Chassis especially de¬ 
signed for easy assembly. 

An oscilloscope provides endless sources 
of experimentation in radio, electronics, 
medicine and scientific research. 

Detailed instructions make assembly fuO 
and instructive. Shipping Wt.. 24 lbs. 
Express only. 


ELSE TO BUY 


ELSE TO BUY 


SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KIT 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker 
at no increase in price. The same high 
quality tracer follows signal from antenna 
to speaker — locates intermittenis — de¬ 
fective parts quicker — saves valuable serv¬ 
ice time — gives greater income per service 
hour. Works equally well on broadcast — 
FM or TV receivers. The test speaker has 
assortment of switching ranges to match 
push pull or single output impedance. Also 
tests microphones, pickups — PA systems 
— comes complete — cabinet — 110 V. 60 
cycle power transformer •;— tubes, test probe, 
all parts and detailed instructions for as¬ 
sembly and use. Shipping W't.. 8 lbs. 


ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 
An electronic switch used with any 
oscilloscope provides two separately 
controllable traces on the screen. Each 
trace is controlled independently and 
the position of the traces may be 
varied. The input and output traces 
of an amplifier may be observed one 
beside the other or one direaly over 
the other illustrating perfectly any 
change occurring in the amplifier. Dis¬ 
tortion — phase shift and other de¬ 
fects show up instantly, 110 Volf 60 
cycle transformer operated. Uses 5 
tubes (1 6X5, 2 6SN7 s. 2 6SJ7 s), 

Has individual gain controls, position¬ 
ing control, and coarse and fine sweep¬ 
ing rate controls. The cabinet and 
panel match all other Heathkits. Every ^ 
part supplied including detailed in- 

structions for assembly and use. Ship- # 

ping Wt.. 11 lbs. 




New 200 ua Meter. 

24 Ranges. 

New Accessory H.V. Probe makes 
Heathkit a kilovoltmeter. (Extra) 

New Accessory RF Probe extends range 
to 100 megacycles. (Extra) 

A new Model V-2 Heathkit VTVM with 
new 200 microampere meter, four ad¬ 
ditional ranges — full scale linear ranges 
on both AC and DC of 0-5 V., 10 V., 
30 V.. 100 V.. 300 V. and 1.000 V. 

Accessory probe listed elsewhere in ad 
extends voltage range to 3.000 and 10,000 
volts D.C. New model has greater sen¬ 
sitivity. stability and accuracy — still the 
highwt quality features — shatterproof 
plastic full vi^ meter face — automatic 
meter protection, push pull electronic 
voltmeter circuit, linear scales — db. 
scale — ohmmeter measures 1/10 ohm 
to 1 billion ohms with internal battery — 
isolated DC test prod for dynamic meas¬ 
urements — 11 megohm input resistance 
on DC — AC uses electronic rectification 
wi;h 6H6 tube. All these features and 
still the amazing price of only S24.50. 
Comes complete with Cabinet — panel — three tubes — new Mallory 
switclies — test prods and leads. 1% ceramic divider resistors and all 
other parts. Complete instruction manual for assembly and use. Better 
start your laboratory with this precision instrument. Ship. Wt., 8 lbs. 


* 24 =? 


RF SIGNAL 
GENERATOR KIT 

* 19 *? 




3-TUBE AIL WAVE 

RADIO KIT 

An ideal way to learn radio. This ktc is complete 
ready to assemble, with tubes and all other parts. 
Operates from llO V. AC. Simple, clear detailed 
instructions make this a good radio training course. 
Covers regular broadcasts and short wave bands. 
Plug-in coils. Regenerative circuit. Operates loud 
speaker. Shipping Wt., 3 lbs, 

HS30 Headphones per set.$1.00 

214Permanent Magnet Loudspeaker...... 1.95 

Mahogany Cabinet .. 2,95 


1 94 9 MODEL 

vacuum tube 

VOLTMETER KIT 


ELSE TO BUY 


Every shop needs a good signal generator. The Heathkit fulfills every 
servicing need, fundamentals from 150 Kc. to 30 megacycles with 
strong harmonics over 100 megacycles covering the new television 
and FM bands. 110 V. 60 cycle transformer operated power supply. 

400 cycle audio available for modulation or audio testing. Uses 
6SN7 as RF oscillator and audio amplifier. Complete kit has every 
part necessary and detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to read Calibration. 
Convenient size 9" x 6" x 4^". Shipping Wc., 414 ibs. 



“7^ H 



. ..BENTON HARBOR aO, 


MICHIGAN 
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CONDENSER CHECKER KIT 


£tSf TO BUT 


^pMturd 

• Bridge type circuit • Power factor scale 

• Magic eye Indicator • Measures resistance 

• 110 V transformer • Meosures leakage 

operated • Checks paper-mica- 

• All scales on panel electrolytics 
Checks all types of condensers, paper-mica- 
elcctfolytic ceramic over a range of .00001 MFD 
to 1000 MFD. All on readable scales that arc 
read dirca from the panel, NO CHARTS OR 
MULTIPLIERS NECESSARY. A condenser 
checker anyone can read without a college 
education. A leakage test and polarizing voltage 
for 20 to 500 volts provided. Measures power 
faaor of electrolytics between 0% and 50%, 
1 10 V 60 cycle transformer operated complete 
with rectifier and magic eye tubes, cabinet, cali¬ 
brated panel. t«t leads and all other parts. 
Clear detailed instructions for assembly and 
use. W hy guess at the quality and capacity of 
a condenser when you can know for less than a 
twenty dollar bill. Shipping W t., 7 lbs. 


GENERATOR KIT 

Everything you want In a television alignment generator. A wide band sweep generator 
covering all FM and TV frequencies — a marker indicator — AM modulation for RF 
alignment — variable calibrated sweep width 0-30 Me. — mechanical driven inductive 
sweep, Husky 110 V. 60 cycle power transformer operated — step type output attenuator 
witlt 10,000 to I range — high output on all ranges — band switching for each range — 
vern er driven main Calibrated dial w ith over 45 inches of calibrations — vernier driven 
Calibrated indi'ator marker tuning, Large grey crackle cabinet 16-1/8'’ x 10-5/8" x 7-3/16". 
Phase control for single trace adjustment. Use's four high frequency triodcs plus 5Y3 rectifier 
— split stator tuning condensers for greater efficiency and accuracy at high frequcncic'S — 
this Heathkit is complete and adequate for every alignment need and is supplied with 
ever> part — cabinet—calibrated panel— all coils and condensers wound, calibrated 
and adjusted. Tubes, transformer, test leads — every part with instruction manual for 
assembly and use. Actually three instruments in one — 

TV sweep generator — TV AM generator and ‘TV marker 
indieitor. Also covers EM band. Deliveries start early in 
MarCT. Order early. 


$3950 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac¬ 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
ampliher testing is as easy as signal tracing. 
The low distortion (less than 1^) and linear 
output ( t One db.) make this Heathkit equal 
or superior to factory built equipment selling for 
three or four t.mes its price. The circuit is the 
popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20-200, 200- 
2.000. 2.000 20.000 cycles are provided by 
selector switch Eiilier sine or square waves 
instantly available at slide switch. All com¬ 
ponents are of higiiest quality, cased 110 V. 
60 cycle power transformer. Mallory F.P. filter 
condensers. 5 tubes, calibrated 2 color panel, 
grey crackle aluminum cabinet. The detailed 
instructions make assembly an interesting and 
instructive few hours. Shipping >X’t.. 13 lbs. 


no V. A.C. TRANSMITTER 

POWER SUPPLY KIT 

For BC-645. 223, 

522. 274N's. etc. 

Ideal for powering 
military transmitters. 

Supplies 500 to 600 
volts at 150 to 200 
MA plate, 6,3 C.T. at 
4 Amps,, 6.3 at 4 


«JJU IW 

4 Amps. Can be com- C A 

bined to supply 3-6- 
9-.12 or 24 volts at 4 amperes. Kir sup¬ 
plied complete with husky 1 10 V. 60 
cycle power transformer. 5U4 rectifier, 
oil filled condensers, cased choke, punched 
chassis, and all other parts, including 
detailed instructions. Complete — nothing 
else to buy. Shipping Wt., 22 lbs. 


SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 


s34*.» 

nst TO BUY 


MlllTARY RECEIVER 

SUPPLY KIT 

Ideal way to convert 
military sets, 110 V, 60 
Cy. transformer operated. 
Supplies 24 volts for 
filament — no wtring 
changes inside radio. 
Also supplies 250 V, 
D.C. plate voltage at 
50-60 MA. Connections 
direct to dynamotor in¬ 
put. Complete with all 
parts and detailed in- 
siruaions. Ship. Wt., 
6 pounds. 


110 V. A.C. 

POWER 


$5.95 
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PEIOIC BC645 POWER SUPPLY 
NO. 273. Comptele power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC ond DC 
required. Shipping 
V/gt. 13 tbs. Each 

DM35 n VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or •/2 above voltage from 6 volts. Ex- 
cettent for auto use. Ship, 
ping Wgt. 11 lbs. Each 


$3.95 


$7.50 



POWER TRANSFORMER 

NO. 226. Primary 117V. 60 cycle. 
Secondaries supply 746 V.CI at 220 
MA. 6.3V. at 4.5 A., and SV. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order earty. Ship. ■ 
ping Weight 11 lbs. «och. | 

^ — $3.95 . . 3 for $9.9^ 

T32 TABLE MICROPHONE Cj 

NO. 210. One of the Army's best. | 

Built by Kellogg, ideoJ for factory I 

call System, public address, amateur 
use. Brand new in original cartons. 

Add postage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 


BC 746 TUNING UNIT 
NO. 257. Plug in tronsmitter 
tuning unit from army Watkie 
Talkis. Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys« 
tals. Ideal transmitter founda* 
tion. Shipping Wgt. 

1 lb. Each $ 1 .UU 

(Some as above except trans. 
mitler crystal in 80 meter amo. 
teur band 52.50 eoch) 

T30 THROAT MICROPHONE 

NO. 258. Mokes excellent contact 

microphone for musical instri:. _ 

ment or vibrotion pick.up. Ship* 


ping Wgt. 1 lb. 
Extension cord 
obove 


vith 


$1.00 eoch 
Switch for 
$ .50 each 




HOME WORKSHOP GRINDER KIT 

NO. 230. Easily assembled 110V 
AC or DC boll bearing fully en¬ 
closed motor from Army surplus 
dynamotor. Purchoser to moke 
simple changes and shoft exten. 
sions, detailed instructions ond all 
parts supplied. Motor approxi¬ 
mately 5,000 R.P.M. Ideal for 
tool-post grinder, flexible ^shaft q — 

tool, model drill press, sow. Ship- 
^^ing Weight 6 lbs. 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
Oft the ART/13, 100 Wott, Trans¬ 
mitter. Types 7, 8, lO, ond 11 ovoil- 
able. Get a spore while available 
os new cost is over S22.00 eoch. 
Shipping Wgt. 3 lbs. Price ony type 
(mention when ^ 

ordering). Each $4.DU 


300 MA SELENIUM RECTIFIERS 
NO. 209. Roted 300 MA at 36 
Volts, complete with mounting 
brockets. Shipping 
Wgt. 1 lb. 3 FOR $1.00 



OUTPUT 

NO. 227. Push pull 6V6's to 6 • B ohm 
voice coil excellent 

characteristics, 3 for $1.95 

I RCA SATURABLE REACTOR TRANSFORMER 
I NO. 246. New RCA No. CKV30531 AC 
I current 750 MA DC current 2 Amperes. 
f Rated 1.75 henries. 5hip- ^<| /%/iw 
i ping wgt. 4 Ibs. Each $ I .UU 







12.6V POWER TRANSFORMER k 
NO. 247. New cosed 110 V 60 cy. ^ 
Power Transformer. 5uppJies 440V Ct . 
ot 60 MA, 6.3V at 2A. and 12.6V at I 
1 Amp. Excellent for military sets. I 
Shipping Wght. 

6 ibs. Eoch. 


C BC731 CONTROL BOX I 

with Weston Model 476 AC Voltmeter - 
208. Excellent boy in motor control I 
Siie 8"xt0"x5V2".Contoins Wes- 
•150V. AC 3 V 2 " voltmeter, motor I 
storting switch, 28 fuses all 30 Amp | 
110V. and 8 fuse holders. Fuses and > 
holders alone worth the price, I 

Shipping Weight 18 lbs. ?/ .VD I 

METER SPECIAL 

NO. 237. Brond new DeJur Model 
312 0-800 M.A. D.C. Squore 3" 0-10 
M.A. bosic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter.^y^ p 
Shipping Weight 1 lb. ^X.VD 



RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CKV- 
30529. Input has primaries 600 to 200 

I and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. m 


1N90 FEED THROUGH INSULATOR 

NO. 276. Heavy duty feed 
through, 2" diameter 4 ^' long, 
complete with brass hard- 
wore and gosket. Shipping 
Wgt. 2 Ibs 


INVO Ftfcl 


I 2 Ibs. Eoch 


$1.00 



HEARING AID HEADPHONES 

NO. 216. The Army's best — eliminate flot 
eors and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 

Ad'"dt.’.'a,.F.,1(b. $1.00 


FEDERAL POWER TRANSFORMER 
NO. 2S2. New cased 110V 60 cy. 
Power Transformer. Supplies 460V CT 
at SO MA and 6.3 V ot 2.1 Amps. A 
beoutiful transformer. Ship-i 
ping Wgt. 4 Ibs. Each. 


2 FOR 


$1.50 I 

snipping | | 

$1.00 I military power TRANSFORMERS 


BC451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice Switch, 4 channel switch, 
power twitch, mike jack and tele- 
qroph key. 

Add postage for 2 Ibs. $1.95 




IN 86 STRAIN INSULATOR 

NO. 277. Husky army type iVSi" 
diometer, 5*^" long. Brown 
porcelain. Shipping ^ m f\f\ 
Wgt. 4 Ibs. 4 FOR $ I .UU 


a 


GE. BC306 ANTENNA 

TUNING UNIT 

NO. 231. Matches any aerial to 150 
Wart transmitter, used on BC 375. Brand 
new Add postage ch O OC 

for 20 Ibs. ^Z.VD 


NO. 229. Convert your military re¬ 
ceivers without rewiring rhe filament. 
"A" type supplies 500 VCT ot SO MA, 
5V. at 2A. and 24V. ot *6 A. "B" 
type supplies 500 VCT at SO MA, 5V. 
at 2A. and 12V. ot 1 Amp. State 
whether A or B type desired. ftC 
Shipping Weight 4 Ibs. ^X.tD 

WAIKIE 


m 


$ 


MA FILTER CHOKI 

. Heavy 1.5 henry choke i 


100 

No. 641. 

drown steel case, 50 ohm resist- 
once, conservotively roted at 100 
MA. Shipping Wt. 1 lb. 50c 


0 


TALKIE TRANSFORMER 

No. 744, Carbon microphone input 
transformer and output to head, 
phone transformer, all in one case, 
excellent for building your own. 


FILAMENT TRANSFORMER 
No. 922. 220V. 60 cy. primary sup* 
plies 12.6V. at 3.5 Amps, 15.6V at 
1 Amp. Supplies 6.3 at 3.5 Amps 
end 7.8V. at 1. Amp from IIOV. 
Shipping Wt. 8 Ibs. $1.50 


i 


Shipping Wt. 1 lb. 


4 for $1.00 


C. E. 1.000 VOLT 350 TI* ^ 


lip 

I $5.95 

L.— 


. E. i.ggg vOLTisgMA 

DYNAMOTOR 

NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta¬ 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 
Volts. Complete with starting relay, 
ond fuses. New. Our Dynamotor A. 
Shipping Weight 72 Ibs. 



LOW PASS FILTER UNIT 
^ No. 637. 3000 cycle cutoff consists 
" of 3 inductonces and 4 capacitors 

I in network, 500 ohm$ in and out. 

Excellent for clipping oil frequen- 
I cies above 3000 cycles. Drown steel 
^cose, shipping Wt. 5 Ibs. S2.50 ^ 

I FM PUSH BUTTON TUNER 

• NO. 224. Brand new ten push but- 
I ton tuning assembly from Army FM 
■ receiver. Contains 4 gang 100 MMF 

j silver plated tuning conden- rf\ 

W ser. Add postage for 10 lbs. ^^.DU CACM 


c 



PANEL METER 

Burlington 0-300 VAC Meter 
No. 290. Model 32XA 3’/2" round 
AC Voltmeter 0-300 VAC full scale. 
Scale also calibrated 0-600V. Bakelite 
case. A beautiful meter in original 
carton. Shipping Wt. $3.95 


DRIVER TRANSFORMER 
No. 651. Couples 3000 ohm plate 
to push pull parallel grids hermeti¬ 
cally seoled. Ship. Wt. 1 lb. $1.00 

OUTPUT and MODULATION TRANSFORMER 
No, 745. Companion transformer 


0 


0 


HOW TO ORDER 


Gl V i PART NUMBER AND DESCRIPTION, 
WEIGHT SHOWN. NO ORDERS UNDER $2,00 


to obove driver. A push pull output, 
3000 ohms to 3.2 ohm voice coil, or 
to 1250 ohms at 80 MA- A high 
quolity cased unit. Shipping Wt. 
2 pounds. $1.00 


, A D D POSTAGE FOR 
-WE WILL SHIP C,0,D, 



# tI- # 
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FM TUNER KIT 


w^irrrr 


J 


HEATHKITS 

<sW ACCESSORIES 


*1475 

cabinet extra 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit — 110 V. 
60 cycle transformer operated two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
to build iuccessfully.Shipping \Vt. 4 pounds. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra . $3.75 


'?fcatUU 

tube checker kit 

! "C‘”’ 



$^050 


Check .h. 

Sp«d — simplicity — ’L-h'^clemeni — I’*'*,''".-n r^StPOwcf translofmcf — 


O 


e, hign 
r transformer 

type of "‘r'rTafVs — rugged oversize i »v ’ ♦ r'.r cabinet — compl«e 

switching cuts Matter what vour Heathkit Tube Choker 

open cement easily handles it. ^ j retains all the tjuality 

to wire up and operate. 

BATTERY ELIMINATOR KIT 

Now' a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 * 

71^ Volts at 10 Amperes continuous or 
15 Amperes intermittent. A well filtered 
rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with 4.000 MFD of electrolytic filter. 

0-15 Volt meter indicates output. Out¬ 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing — Can be lowered to find 
Sticky vibrators or stepped up to equiva¬ 
lent of generator overload — easily con¬ 
structed in less than rwo hours. Com¬ 
plete in every respect. 


shipping 
WT. \ 5 IBS. 




50 

SHIPPING WT. 12 IBS. 

ELSE TO BUY 


BATTERY OPERATED VACUUM TUBE 

VOLTMETER KIT 

The famous Heathkit VTV'M now in 
battery operated type. Use it anywhere 
*— carry it out for work on auto 
radios — aircraft ^ boats — any 
place w here 110 V. house current is 
not available — instant warmup — 
turn the switch and it’s ready to 
operate. Same quality features, six 
linear DC. ranges 0-3V.-10V..30V.- 
100V.-300V.-1000V. High voltage 
extendi to 10.000 Volts with probe 
listed below. Large 200 microampere 
meter with shatterproof plastic face. 
Ohmmctcf measures from 1/10 ohm 
to One billion ohms with internal 
batrery. 11 megohm input resistance 
on DC. AC is copper oxide reaifier 
type with ranges as above except no 
3 Volt range. Complete with all parts. 
Cabinet. 2 color panel, tubes, batteries, 
test prods and detailed instruaion 
manual. 


^ TOOL KIT 


Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Krauter diagonal cut¬ 
ters and pointed nose 
assembly pliers, Xce- 
lite screwdriver, 60 
W an 110 V. solder, 
ing iron and supply 
of solder. Shipping 
W^t., 2 lbs. Complete 
kit.$5.95 




10.000 V H.V. Test Fiobe Kil 
No. 310. Extends 
range of any 11 meg¬ 
ohm VT\^M to 3,000 
and 10,000 Volt ranges. 
A necessity for tele¬ 
vision. Ship, wt., 1 lb. 

$4.50 
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Kniliii Business 


FOUND! 

the "MISSING LINK" te 

GOOD TV ANTENNA 



INSTALLATIONS 


MAST CLAMP 
LEAD-IN SUPPORTS 


Made will POLYETHYLENE 

v/frcr*foMf h$$ Intn/ofion material) 

Now you can fnaka any eld or naw TV 
intfallafion last longeri look naafer, par>- 
form battar with tha uniqua JFD Masf* 
Clamp Laad-ln Supports. Tbasa new 
Screw Eye Insulators are JFD-anginaarad 
to anchor lead-ins firmly in place and 
assure baffer TV/FM recaption. 



DBRIirU 

V/x* Scruw Eya with wood* 
fcrow throod^ for two Twin 
Uods. 2 tc List 

Mast Clamps are made in all sizes for all 
applications, individually designed to fit 
masts from 1 / 2 ” to 2" O.D. Screw Eyes 
range from V/ 2 ** to 12" in length. 

Viiit JFD Booth 117 ot 
Chicogo Trade Show in Moy 


J ft); MMHOfACTirK\Ni& e-0. rrsf- 


6103 16th Avenue 
Brooklyn 4, New York 
>VRITE TODAY 

for Valuable 4-page Bulletin #DBR 

^iRyrlifct 1949 by JFD Mfg. Ce. Ina, j 


FIfi'Sir Ic-Fc-irJii^n AinTc-.n nii-c and 



All rights reserved. No port of above work 
moy be reproduced in ony form except by 
written permission of the manufacturer. 


Radio Manufaclurere Association has 
I submitted to the Federal Communica¬ 
tions Commission a formal set of recom¬ 
mendations for an expanded television 
service for present owners of television 
receivers, with future supplemental 
high-frequency broadcasting for addi¬ 
tional areas. The 12 v.h.f. broadcasting 
channels now in use would be utilized 
and expanded as far as possible under 
the RMA program and future (u.h.f.) 
service and stations would have a mini- 
' mum of overlap of v.h.f. areas, the RMA 
committee said. 

The RMA recommendations are: 

1. Where practical without undue in¬ 
terference, utilize the 12 v.h.f. chan¬ 
nels in those areas where stations 
are now operating or are under con- 

I struction, and extend the use of these 
channels to other areas as soon as 
possible. 

2. Utilize sufficient u.h.f. channels for 
monochrome television so that the 
cities capable of supporting televi¬ 
sion and not having any or adequate 
v.h.f. channels can have competitive 
service. In general, this would re¬ 
quire a minimum of four stations per 
service area. 

$. Arrange the assignments so that v.h.f. 
and u.h.f. coverage will have a mini¬ 
mum of overlap. 

' 4. Release promptly a plan of alloca- 
j tion for the v.h.f. and allow this plan 
I to be put into effect at once to permit 
the establishment of further v.h.f. 
stations even though the final alloca¬ 
tion details for the u.h.f. assignment 
may not be complete at that time. 
The propagation data, including the 
advantages of synchronization, now 
available for the v.h.f. is adequate 
for preparation of such a v.h.f. allo¬ 
cation plan. 

5. Provide that monochrome television 
in the u.h.f. channels shall use the 
same standards as those employed in 
the v.h.f. channels. 


Radio Corporation of America an¬ 
nounced a net profit of $24,022,047 in 
1948. This is equal to $1.50 per common 
share, compared with a net profit of 
$18,769,557, equal to $1.12 per common 
share, in 1947, both after preferred 
dividends. The announcement was made 
in his annual report to stockholders by 
General David Sarnoff, chairman of 
the board. Gross revenues in 1948 were 
$357,617,231 against $314,023,572 in 
1947, 


Oxford Electric (lorporation of Chicago, 
I maker of loudspeakers, announces that 
I it has acquired a 50% interest in the 
Television Tube Research Laboratories 
' of Clifton, N. J. 


International Detrola Corporation re¬ 
ported to its shareholders a net profit 
of $1,000,858 for the first quarter of 
1949. Stockholders, at their annual 
meeting, voted to change the corporate 
name to Newport Steel Corporation* In 
announcing the net earnings of the 
company and subsidiaries for the three 


months ended January 31, President 
C. Russell Feldmann compared them 
with net profit of $1,710,083 for the full 
year ended October 31, 1948, and with a 
net profit of $236,624 for the compara¬ 
ble quarter a year ago. The quarterly 
net profit equals 84 cents per share 
against $1.40 for all of the previous 
year. 

Quarterly sales were $20,496,904 com¬ 
pared to $69,314,489 for all of 1948 ami 
$18,312,613 for the comparable quarter 
of 1948. 


Emerson Radio & Phonograph Corpora¬ 
tion of New York reported net sales for 
the fiscal year ended October 31, 1948, 
of $30,926,842, as compared with 
$32,658,122 for the fiscal year of 1947. 

The income of the company and its 
wholly owned subsidiaries for the fiscal 
year, before provision for federal in¬ 
come taxes, amounted to $3,825,369 as 
compared with $3,772,638 for 1947. 


The Hoard of Govi'rnors of The Rep¬ 
resentatives, in preparation for the 1949 
Radio Parts Manufacturers, Inc., trade 
show, held a special two-day meeting 
at the Stevens Hotel, Chicago, under the 
chairmanship of Irvin I. Aaron of Mil¬ 
waukee. Other Board members present 
at the meeting were Samuel K. Mac¬ 
donald of Philadelphia, Dan R. Bittan 
of New York City, and R. W. Farris of 
Kan.sas City, Missouri. National secre¬ 
tary-treasurer, L. C. McCarthy, was 
also on hand to give his preliminary 
report to the Board. 

The Board unanimously approved a 
suggestion from the Industry Relation.^ 
Committee that a Creed of Ethics be 
prepared and submitted for adoption 
by the entire organization at its annual 
delegates* meeting in Chicago, May 16. 
The Creed will establish national stand¬ 
ards of practice and procedure for the 
first time in the history of The Repre¬ 
sentatives. It will also incorporate a 
summary of the principles and belief 
of members, all of whom are experi¬ 
enced sales representatives in the radio, 
electronic, and allied industries. 


Stewart-Warner Electric of Chicago will 
introduce a 10-inch television set operat¬ 
ing on d.c. only, in the New York mar¬ 
ket, thus eliminating use of an a.c. con¬ 
verter and also giving greater image 
stability. This was announced by E. L. 
Taylor, general sales manager. 


Sonora Radio and Television Corp. of 
Chicago has filed a voluntary plan of 
reorganization in the U. S. District 
Court in Chicago. It is stated that the 
net worth of the company is $300,000 
while the claims of creditors are $250,- 
000 . 


Rauland-Borg Corp. of Chicago has pur¬ 
chased the sound division of the Rau- 
land Corp. also of Chicago, now a whol¬ 
ly-owned subsidiary of Zenith Radio 
Corp. 

The complete line of sound and ampli¬ 
fier products formerly manufactured by 
Rauland will be manufactured and sold 
by the new corporation. 

RADIO-ELECTRONICS for 
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Buy Surplus & Standard Equipment 
with money-back guarantee at 


R&M 

RADIO 


EXTRA TUNING UNITS 

$2.50 each, FOB, Kingman, 
Ariz., or Arlington, Va. 
Types in stock: TU 5-7-8-9-10-26. 


Typical components: 2 vernier dials; 1 var. 
cap., 20-135 mmf.; 1 var. cap., 20-156 
mmf. 1 var. cap., 8-26 mmf.—neutral¬ 
izing: 1 .0O0D3-2000V cap.. CD^Wica; ► 

3 .0DOO9-3DO0V cap., CD—Mica: 2 .0004- 
5000V cap.. CD—mica 3 .0001-3000V 
cap.. CO—Mica; 2 4-position ceramic 
band switches: 2 RF chokes; 1 tank coil 
—ceramic form with tapped ant. coupling 
coil: 1 tank coil—ceramic form; 1 para¬ 
sitic suppressor; 2 ceramic flei. cou¬ 
plings; plus banana jacks, stand-off 
insulators. 



APN.4 RCVR—'SCOPE 
POWER SUPPLY 

4 switch-selected screw-driver 
tuned HF channels; IF freq. 1060 
kc, band-width 45-60 kc ; itF 
frerl. 16 2000 kc. Tubes; (21 
2Y2. (3) 6B4, (4) 6SK7. (1) ea. 
5U4. 6SU7, 6SA7. 6H6, VIUBO. 
Makes fixeil tuner for med. fieq. 
Iiolice calls or P \ system. Has 
imwer supply for 5" scope, with 
400 cycle trans. Electrunic-cori- 
trolled low V, supply ; delivers 260 
vdc. 150 mils res. to .01%. Power 
supply alone worth D QC 

more than price J 



BC 1206, LAZY Q FIVER 


SINGLE SIGNAL qc 

RECEPTION 

The littlcst BIG BUY ever of¬ 
fered! A BC-l2i)6 Setchell Carl¬ 
son receiver wit! take the place 
of BC-453 (Lazy ti Fiver). We 
think it's even better. Here's 
why : Smaller 4" x 4-" x 6-'s" I 
weiKhs only 3 lb. 14 oz. Loss 
current drain. .75 amps at 24 v. 
DC. IF freq. i;>.5 kc. A conven¬ 
tional suirerhet ciixuit is cm* 
plo.ved and is armn^red so that 
A VC will prevent overloading on 
St font: siminls. 



Buy if for conversion! Buy it to conniba/ize/ 
Buy it to get on the air! It's the war-proved, versatile 

Complete with 

• tuning unit (TU-6) 

• antenna loading unit 

• dynamotor 

• set of plugs 

• all tubes 

• wiring diagram and 
conversion data free 

Complete conversion diagram included. Xmtr, desiKned to 
upeiate from 200 kc to 12 me (less HC band). Etjuipped with 
antenri:i timing unit l:C-;i06-.\—variometer and tap switch. 
Dynamotor (l*l‘%7.'4-C) romplete with relay, fuses and filter. 


BC-375-E 

Quantify limited 

19.95 

FOB KINGMAN, ARIZ. 



The Famous PUTT-PUTT 

Gasoline Generator (HRU-28) 

.rix. $7450 

ONLY » “ 

Single c.vlin<ler. 2-cycle gasoline 
engine with generator that is 
rated at 2,000 watts direct cur¬ 
rent. 70 amps. Has unlimited 
use around a farm; useful as 
field day power supply. .More 
literature U]fon request. 



DUAL POWER SUPPLY 

SAVB YOUR QC 

BATTERY 

Both for $8.95 eoch 

Use our dual tlyn a motors by wir¬ 
ing them in series and use one on 
receivers and both in transmitter. 
High voltage output 600 volts at 
48 watts. I.ow voltage 300 volts 
at 21 watts. 


INTER¬ 
COM 

Factory 
Close*Out! 

Brand New and Priced 
for Quick Clearance! 

limited $ 1 ^ .95 

Quantity ^ 

(list price $34.95) 

Price includes master station, one 
remote, and 50' of wire. Big it up 
as a "baby-sitter" with pick-up at 
baby's crib. Useful in oft ice. or for 
instant contact with busement. ga¬ 
rage, attic, kiteheu. Simple to install 
—just plug it in to 110 v. AC or DC 
socket. 



TRANSFORAAERS 

For convertinu St'K-271-N to ll.> 
Volts AC. 

No. 1 Power Transfm nier. Pt i—ll5v 
60 cycle: sec—500 CT .06 .Amp. 24v 
'amp. 

Price only $3.90 


No. 2 Filament Transformer. Pri— 
I15v 60 cycle; Sec. 1 1 Iv 7‘j amp. ; 

sec. 2 14v 7‘, amp. Sei'ies 28v 7 Vi 
amp. Parallel I4v 16 amp. 

Price only $1.50 

No, 3 Filament XMFK. Pri—115v 
60 cycle: Sec. 24v 2 amps. 

Price only $2,25 

• Speakers—Brand New 

Permanent Magnet 
f' $ 1.60 

5" L85 

12" .Jensen in .Metal Case 14.50 

10% discount, purchase of 2 or more 


Heavy Duty 
Transmitting Chokes 

8 HY 500 MA 5000 V INS. 
Price each $8,95 

• Condensers—Fixed 

.05 .Mfri. 600 Volts $0,15 


10 

.Mfd. ‘..>0 Volts 

.69 

15 

.Mfd. 150 Volts 

.60 

16 X 

16 

450 

Volts 

1.20 

20 


250 

Volts 

.69 

40 


150 

Volts 

,75 

.0 


15u 

Volts 

.69 

150 


25 

V.dts 

.51 

200 


10 

Volts 

.45 

8 X 

8 

Can 

. Electrolytic 

1.30 


Tubes (New. in Original Cartons). 


For. the SC It 

-271 ■ 

Others. 


12A6 

69c 

12SK; 

69c 

12KS 

69c 

1'2SK7 

69r 

12SF7 

69c 

1625 

89c 

1626 

79c 

1629 

89c 


Command Set & 


ODS- VF150 

75c- 

12SA7 

69c 

77 

r»9c 

78 

59c 

89 

59r 

38322 $1.19 

12,;6-GT 

69c 


R<M 





2701 WILSON BLVD. dept, re-s* ARLINGTON, VIRGINIA 


all EQUIPMENT F.O.B. 


• SAVE C.0.0. CHARGES and speed your order by remilting 
in full or 25% deposit. Please don't send money for 
posUge, we ship “transportation charges colled.” These 
prices supersede ail prenious prices. Write e»ery month lor 
BARGAIN BULLETIN. 


MAY. 1949 
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Which 
Do You 
Want? 



A Nice Home 




A New Car 



and Travel 


Get Your FCC Ticket 
Jobs worth 
$3,000 to $7,500 
are opening up 
right now for 
FCC Licensed 
Radiomen 


Add Technical Training to Your Practical Experience and 



I YourFCC A 
SSi LICENSE ^ 

Few Short Weeks i ^ 


It’s EASY il you use CIRE Simplified Training 
and Ceaching AT HOME in SPARE TIME 

Get your license easily anci quickly and be ready for the $3000 to $7500 jobs 
that are open to ticket holders, CIRE training is the only planned course of 
coaching and training that leads directly to on FCC license, 


YOUR FCC TICKET IS RECOGNIZED IN 
ALL RADIO FIELDS AS PROOF OF 
YOUR TECHNICAL ABILITY. 


CIRE Graduates Find 
FCC License Pays Off 

"Transmitter engineering is great, es* 
peciolly in the job I am on. Thonks 
again for all you have done, and you 
can take credit for the foct thot my 
"ticket" is now posted an the wall of a 
1000 watt broadcast stotion." 

Student No. 3678NI2 


"I now hold ticket P-IO-3787, ond hold¬ 
ing the license has helped me to obtain 
the type af job I've always dreamed of having. 
Yes, thanks to CIRE, I am now working for CAA 
os Radio Maintenance Technician, at o for bet¬ 
ter salary than I've ever had before. I am 
deeply groteful." 

Student No. 33I9NI2 


W'-- 



\ i ICC uci»»‘ I 
ISfO**”*®* 




GET THIS AMAZING NEW BOOKLET 
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The Radio Technician 


• • • Good days are ahead for the radio servicing trade . • . 


INCE 1929—for just 20 years—this niaga- 
zine has conscientiously endeavored to 
serve the radio service teclinician. It will 
continue to do so in the future. 

But as radio continued to change, so did 
the radio technician. In 1925 the man with a 
screwdriver and a pair of pliers had no pai’ticular 
difficulty in seiwicing radio sets. But as radio re- 
ceivei’s became more complex every month, the 
service technician had to change as well. Servicing 
instruments came into wide vogue in the 30’s, and 
their complexity increased to keep pace with the 
ever-changing radio picture. 

Today—with television booming Ijeyond oui' 
fondest expectation—the oldtime '‘sei'viceman’' no 
longer can cope with the complexity of these new 
televisers. 

Besides l)eing a radio man he now also must be 
a television man, and if he has not had experience 
with television it means that he must learn the 
subject from tlie ground up. 

For tliis reason and many others^ it has been 
decided by RAino-Fi.ErTKOMCS tliat beginning uitli 
this issue tbe old term ‘'‘'servieemaii’" be discoii* 
tinned entirely, using in its place the more iiioderii 
and appropriate term ^Vadio technician."^ 

Radio-Electronics did not originate this term. 
It has been used in the radio manufacturing trade 
consistently foi* some time. We feel certain that 
the new—^and bettei*—term will enhance the 
standing of the present-day service technician a 
good deal in his community. 

To borrow a very apt expression of Max F. Bal- 
com, Pi’esident of the Radio Manufacturers Asso¬ 
ciation, in a recent talk: 

'*It means that the radio technician will be 
working on a much more costly product (tele¬ 
visors) than he has been in the radio field. , . /it is 
like turuing from reimiring IncgcJes to servicing 
automobiles/' The italics are ours. 

With television now firmly established it would 
seem that great and profitable days are ahead for 
the servicing ti-ade. Indeed it will be a small 
miracle if there can possibly be enough radio tech¬ 
nicians to service all the new televisers by 1952. 
Here is the reason we see it that way. 

There are now approximately 75,000 established 
radio technicians in this countryL In many locali¬ 
ties they have difficulty in sei’vicing the 67 million 
radio sets now in use, plus tbe over two million 
television sets already installed. By the end of this 
year there will be at least three million television 
receivers in use. By the beginning of 1952, it is not 
only possible but veiy probable that there will be 

may. 1949 


-By HUGO GERNSBACK 

between 12 and 15 million televisers in the public’s 
hands. 

LiiIc 88 there is a steady inllux of new radio 
tecliiiieiaiis^ ivho is going io service all of these 
receivers? 

What is needed at the present time—needed 
desperately—are trained—really trained—radio 
technicians who know television from A to Z. Look 
into any newspaper in the country where televi¬ 
sion progi-ams are now being broadcast and note 
the help-wanted advertisements. These advertise¬ 
ments show that there is, even now, a scarcity of 
good radio technicians who know their business. 
This situation is certain to become more acute as 
time goes on. 

The radio and television set manufacturei’s are 
fully awai*e of this situation and are now taking 
active steps to promote service meetings for radio 
technicians all ovei- the country. They, however, 
deplore the fact that they ai'e meeting with I’e- 
sistance and indifference from many radio tech¬ 
nicians who do not attend these meetings in foi’ce. 
Regardless of who the manufacturer is, the serv¬ 
ice technician can gain a tremendous amount of 
knowledge by attending these meetings as they 
take place. No matter how busy he is, he should 
find time to attend these meetings which are now 
inci'easing rapidly in number all over the land. 

Service technicians must follow certain routines 
in servicing televisers. These routines save a great 
deal of time. In other words, it is the old “know 
how.” All these points are discussed in great detail 
at these service meetings, and any radio teclinician 
—no mattei* how good his knowledge—can en¬ 
hance his standing by attending them. Theg cosi 
him nothing except his time, 

Anothei* important matter that should be men¬ 
tioned here is the following: 

According to a countiywide survey made by the 
Broadcast Measurement Bui*eau, there were early 
this yeai* 5,177,100 radios in the U. S. not in oper¬ 
ating condition. That is a lot of receivers. 

What have the radio technicians done to obtain 
this lucrative business now lying dormant? Ap¬ 
parently nothing. 

Several radio manufacturers have investigated 
this condition and are ready to give the radio 
service technician not only hints, but also adver¬ 
tising suggestions that can be used locally to in¬ 
duce the owners of these old receivers to have 
them repaired and put into use again. 

There is little question in our mind that there 
will be an extended radio servicing boom in the 
very near future. Are you ready for it? 
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$100 PRIZE CONTEST 




T elevision receivers can be made sim* 
pier. The number of tubes used in a mod¬ 
ern televiser is reminiscent of the number 
of controls on broadcast receivers in the 
early '20's, when some of the best sets had 
close to a dozen knobs and dials. 

The problems of simplification are complei, 
ond well worth the attention of the most ad¬ 
vanced exper mentors In the art. To stimulate 
interest in this project, RADIO-ELECTRONICS 
is publishing below o description of a success¬ 
ful French televiser which uses only eight 
tubes besides the cothode-ray tube. 

RADIO-ELECTRONICS now of¬ 
fers a cosh prize of $100 for the 
best simple American televiser to 
be constructed under the follow¬ 
ing rules: 

I. No fixed number of tubes is prescribed; 
but becouse the prize contest stresses sim- 
I plicity, the receiver which uses the fewest 
number of tubes to accomplish given results 
will be rated highest. Televisers with more 
^ than 12 tubes (excluding rectifiers) will not be 
considered in this contest. 


The cathode-ray Tube and rectifier tubes 
(or selenium rectifiers) will not be considered 
tubes for the purpose of this count, but any 
crystal diode used in detector, limiter, and 
other circuits where a tube is commonly em¬ 
ployed will be counted os half a tube. 

2. Only photogrophs ond description of the 
televiser are to be sent to RADIO-ELEC¬ 
TRONICS. If the editors wish to inspect the 
set, they will request it. Express charges both 
ways will then be paid by RADIO-ELEC¬ 
TRONICS. 

3. To make copstruction simpler, and to 
focus ottention on the main problem of sim¬ 
plification, it is not necessory that the tele¬ 
viser cover both television bonds. A set which 
covers one band only will be judged against 
its competitors on the some bond. 

However, since the American tradition (un¬ 
like the European) has been to have the 
sound and vision receivers in one unit, o// 
receivers iubmiHed muit be capable of receiv¬ 
ing both televiiion iighf and sound. Loud¬ 
speaker results ore not necessary; heodphonc 
output may be used. 

4. All descriptions and photographs of the 
winning receiver will become the property of 


RADIO-ELECTRONICS, which will publish a 
descriptive article on the set at regular space 
rates. The set itself will remain the property 
of the builder. 

5. If two or more televisers are judged 
worthy of a prize, identical $100 awards will 
be made for all accepted entries. 

6. As it is the purpose of this contest to 
stimulate actual building of a special 
viser, mere ideas and proposals, special cir<^ 
cult diagrams, patents, etc., are excluded 
from this contest. 

7. Excluded from this contest are all em¬ 
ployees of RADIO-ELECTRONICS and their 
relatives. 

8. This contest closes at noon, September I, 
1949 (Eastern Standard Time), at which time 
all entries must have been submitted to 
RADIO-ELECTRONICS. 

9. The judges of thjs contest wTI be t\ie 
Editors of RADIO-ELECTRONICS and their 
findings will be final. 

10. Announcement of the prize awards will 
be mode in the January, 1950, issue of 
RADIO-ELECTRONICS. The prize or prizes 
will be paid on the publicotion date of thq 
January issue of RADIO-ELECTRONICS.,^!' 


'I' 
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Eight-Tube Televiser 


T he construction of a television re¬ 
ceiver is said to require time, a 
calibrated sip:nal generator, and 
plenty of money, declares a writer 
in a recent French radio magazine. But 
ht believes—and has constructed a tele¬ 
viser to prove his belief—that a set that 
does not cost an unreasonable sum can 
be built, and that its construction is not 
especially difficult. 

The total number of tubes in the set, 
built by Pierre Roques—the French en¬ 
gineer who set out to prove that tele¬ 
vision sets can be simple—is eight! 
With this small number of tubes, the 
quality of pictorial reception is excel¬ 
lent, stability is satisfactory, and the 
sensitivity such as to receive transmis¬ 
sions from the Paris station in all i)arts 
of that city with an ordinary dipole an¬ 
tenna. The sole drawback, according to 
the constructor of this unique televiser, 
is the small image size. The tube is the 
equivalent of the American 3-inch size. 
The set does not have a sound channel. 
While there are many differences be¬ 


tween American and French television 
problems, notably the positive transmis¬ 
sion and the fact that there is only one 
French station on the air, the Editors 
of Radio-Electronics feel that there 
is much worthy of study in this simpli¬ 
fied television circuit, and it is there¬ 
fore reproduced below. 

French television receiver 

The televiser has eight tubes (plus 
the cathode-ray tube) which have the 
following functions: 

1. A radio-frequency amplifier using 
two high-transconductance tubes, 
type EF51; 

2. A detector using half of a (IHG; 

3. A video frequency stage using an 
EF51; 

•1. A sync separator stage using the 
other half of the 6H6; 

5. A line sweep comprising a triode- 
pentode EC FI as multivibrator 
and half a GN7 as a sweep am- 
plilier; 


G, A frame sweep using the othc!' 
half of the GN7 as a blocking oscil¬ 
lator synchronized by the 50-cycle 
line; 

7. A low-voltage supi)ly (300 volts) 
with a 5Y3-GH; 

8. A high-voltage supply (1.003 
volts) using a 6HG as a voltage 
doubler; 

9. A 7.5-centimeter (3-i?ich) cathode- 
ray tube. 

The r.f. amplifier 

The hookup of this section is very 
standard. The input circuit is designed 
to match a 72-ohm co-axial cable. The 
gain (contrast) control is the 5,000- 
ohm, wire-wound potentiometer IM, 
which varies the bias of the first r.f. 
tube. 

Detection 

The winding L4 inputs to the cathode 
of the GH(), and the detected video sig¬ 
nal appears between its plate and 


Schematic of the French experimental television receiver which obtains excellent results with eight tubes (plus cothodc-roy tube). 
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ground. This is applied to the video¬ 
frequency stage through a resistance of 
500 ohms, which, with the input ca¬ 
pacitance of the video tube, forms a 
filter which removes any residual radio 
frequency. 

Video-frequency amplifier 

Again we have a standard schematic. 
A high-frequency compensation coil is 
not used; with the small picture tube it 
is not necessary to amplify a wide band 
of frequencies. 

The amplified video-frequency signal 
is then applied to the cathode-ray-tube 
control grid through a 0.1-^f capacitor 
of very high quality (1,500-volt test at 
least) and through another capacitor of 
the same quality to the sync separator 
half of the 6H6. 

Sync separation 

The signal on the cathode of the 6H6 
is such that the sync pulses go nega¬ 
tive and the video-frequency signals 
go positive. Thus no current passes 
through the diode except during syn¬ 
chronization. We find, then, at the 
plate negative pips which are sent on 
to the multivibrator. 

To improve the output of this separa¬ 
tor stage, the 6H6 plate is given a slight 
positive polarization. 

Line sweep 

The ECFl is hooked up as a cathode- 
coupled multivibrator. The frequency is 
controlled by the 500,000-ohm potenti¬ 
ometer P2. The amplitude can be con¬ 
trolled by changing the resistance of 
the resistor shown as 100,000 ohms in 
the plate lead of the triode section. 

A capacitance-type voltage divider 
(.0005 and .01 /xf) permits obtaining 
the necessary voltage to apply to the 


sweep amplifier (one-half of a 6N7). 
The high grid resistance of this tube 
permits automatic biasing by inserting 
resistance in the cathode. The gain of 
the amplifier is controlled by adjusting 
the plate resistor (20,000 ohms) to a 
suitable value (see ‘‘Putting into Op- 
eration^'). 

The cathode-ray-tube deflection plate 
Dl is connected to the plate of the tri¬ 
ode section of the ECFl through a ca¬ 
pacitor of .005 fif. The plate D2 is also 
connected to the 6N7 plate through a 
capacitor of the same value. 

Frame sweep 

The second half of the 6N7 is hooked 
up as a blocking oscillator. The trans¬ 
former has the following characteris¬ 
tics: 

Secondary: 1,000 turns No. 30 enamel 

Primary: 500 turns No. 30 enamel 

Core: 2x4 centimeters square 

(small filter choke or loudspeaker 
transformer). 

The frequency is controlled by the 1- 
megohm potentiometer P3. Synchron¬ 
ization is effected by bringing the trans¬ 
former to chassis through the inter¬ 
mediary of a resistance bridge connect¬ 
ed between the filament (6.3 volts) and 
chassis. It is put into phase by varying 
the frequency potentiometer slightly, 
once it has been adjusted to 50 cycles 
per second. 

The sweep amplitude is regulated by 
changing the value of the resistor 
(shown as 1 megohm) in the 6N7 plate. 
The sawtooth waves obtained are ap¬ 
plied to the deflection plate D2 through 
a .01-/xf mica condenser. 

Medium-tension supply 

An indirect heater tube 5Y3-GB is 
used, with a 300-0-300-volt transformer 


feeding its plates. The center point is 
returned to the chassis through a re¬ 
sistance of 300 ohms, thus supplying a 
voltage of “20 for the brightness con¬ 
trol. 

High-tension supply (1,000 volts) 

The transformer has an output of 
450 volts which is supplied to the 6H6, 
connected as voltage doubler. The rec¬ 
tified voltage of 900 is connected in 
series with the medium voltage supply 
of 300 volts, providing 1,200 volts. After 
filtering through the 100,000-ohm re¬ 
sistor, about 1,000 volts remains. The 
multivibrator and blocking oscillators 
are also supplied with this voltage. 

Cathode-ray tube 

A Philips tube of 7.5-cm diameter 
(DG 7) with green phosphor, its char¬ 
acteristics are: 

Filament: 4 volts, 1 ampere 

Second anode: 600 volts 

First anode: 150-200 volts, variable 
(focusing) 

Control grid: variable, never posi¬ 
tive (brightness). 

The second anode voltage is obtained 
with a voltage divider which serves the 
vertical and horizontal hold-control sys¬ 
tem at the same time (P6 and P7 are 
two 2-megohm potentiometers). The fo¬ 
cusing control is the potentiometer P4 
(100,000 ohms) and the brightness con¬ 
trol is P5 (100,000 ohms with switch), 
the switch being the on-off switch of the 
set. 

Putting into operation 

Putting the r.f. section into opera¬ 
tion is a quick process. All that is need¬ 
ed, after checking the wiring and the 
voltages, is to attach the antenna. 

If the windings are correct, images 



MAY, 1949 



























































































































Television 


22 


should be received immediately (check 
with an oscilloscope connected to the 
control grid, for preference). Then ad¬ 
just the cores of the r.f. coils for maxi¬ 
mum reception, with potentiometer PI in 
the position of maximum gain (shorted). 

Flashes may then be seen in all di¬ 
rections on the tube screen. Working 
with the potentiometers P2 and P3 
brings out the image and stabilizes it. 
The dimensions are regulated as fol¬ 
lows: 

1. Vertically (frame) : Change the 
1-megohm resistor in the 6N7 plate 
circuit. 

2. Horizontally (line) : Disconnect 
the capacitor in the D2 circuit and 
bring the sweep to half the desired di¬ 
mension by changing the 1-megohm re¬ 
sistor in the ECFl triode circuit. Re¬ 
connect the capacitor and adjust the 
20,000-ohm resistor in the 6N7 plate 
circuit until the normal size is obtained. 

The antenna recommended is a 
doublet with unbalanced lead-in. The 
co-ax should have an impedance of 
about 75 ohms. 

Here, to conclude, are the power 
transformer specifications: 

Primary: 110 volts, 0.5 ampere 

Sec. 1: 5 volts, 2 amperes 

Sec. 2: 300-300-450 volts (100 ma) 

Sec. 3: 6.3 volts, 0.3 ampere (for 
6H6 doubler) 

Sec. 4: 6.3 volts, tapped at 4 volts, 

3 amperes (filaments, including 
DG7). 

Changes for U. S. standords 

A few modifications may permit this 
circuit to be used as the basis for an ex¬ 
perimental video receiver for use in this 
country. The first step is to revise the 
t.r.f. circuit. The EF51 is a variable-mu 
pentode designed for high-frequency 
service. This tube has a transconduc¬ 
tance of 9,500 micromhos. No American 
tube can be used as a direct replace¬ 
ment, but the circuit can be modified to 
fit a number of our tubes. A 6AC7 can 


be used in this circuit (with a 300-volt 
B-supply) if a dropping resistor is used 
to limit the screen voltage to 150 when 
the plate is drawing 10 ma at 300 volts. 
This resistor will be in the order of 
60,000 ohms. The cathode biasing re¬ 
sistor should be about 160 ohms, and 
the suppressor should be grounded di¬ 
rectly to avoid instability and feedback. 
(For high-band use, a 6AK5 might give 
more gain than a 6AC7.) Coils L1-L4 
for low band may be air-wound with 
about 3 turns of No. 14 wire with an in¬ 
side diameter of % inch. The spacing 
between turns should be adjusted so the 
coils cover the desired range when 
tuned with 5-50-)ut/Af, miniature air 
trimmers. The location of the antenna 
tap on LI should be found by experi¬ 
ment. Commercial permeability-tuned 
coils such as the National AR-2 and 
AR-5 may be used. 

The video detector VI, one half of the 
6H6, develops a positive-phase output 
sigrnal. This signal is reversed 180 de¬ 
grees in its passage through the EF51 
video amplifier. If this signal is applied 
to the grid of the C-R tube, the image 
will look like a photographic negative 
(the dark areas will be light and the 
light ones dark). This can be avoided 
by using two video amplifiers in cascade 
instead of a single stage. The same re¬ 
sults can be obtained by reversing the 
connections to the video detector plate 
and cathode, though the first method 
has the advantage of providing extra 
amplification. The picture phase at the 
input of the sync clipper should be op¬ 
posite to that at the input to the grid 
of the C-R tube, so the connections to 
the plate and cathode of V2 will also 
have to be reversed. 

The ECFl is a variable-mu pentode 
and triode similar to the 6F7 or 6P7. 
The pentode section of this tube is op¬ 
erated as a triode; therefore any num¬ 
ber of dual triodes may be made to work 
equally well. The constants of the differ¬ 
entiating circuit, 10,000-ohm grid resis¬ 


tor, and .001-/if coupling capacitor may 
have to be juggled to provide proper 
separation of the horizontal sync pulses 
so they can control the horizontal multi¬ 
vibrator. Remember that the resistor in 
the differentiator circuit is also the grid 
leak of one section of the multivibrator. 

The design data for the blocking 
transformer may prove suitable for con¬ 
structing a unit to work at 60-cycles. 
However, it will probably be best to use 
a commercial vertical blocking trans¬ 
former since they are available for less 
than $2.50. 

The high-voltage power supply will 
depend on the C-R tube used. Such 
tubes as the 2AP1, 3BP1, 3EP1, 3KP4, 
etc., can be used. It is doubtful that the 
average builder will find a power trans¬ 
former like the one shown in the dia¬ 
gram, but it is possible to connect the 
voltage doubler to one of the plates of 
the low-voltage rectifier rather than to 
a tap on the winding. A number of sur¬ 
plus radar and oscilloscope transform¬ 
ers are available and the experimenter 
will be able to find one of these to suit 
his needs. A small replacement power 
transformer may be used. One side of 
its high-voltage secondary may be 
grounded and the other end connected 
to the plate of a rectifier tube. The posi¬ 
tive high voltage may be taken off its 
filament or cathode. 

It may be necessary to bypass the 
r.f. amplifier filaments to ground with 
.0005-/i/if mica or ceramic capacitors 
and to insert small u.h.f. chokes in the 
hot leads. These chokes may consist of 
20-25 turns of No. 22 enamel wire 
wound on a 1-megohm, 1-watt resistor 
or other suitable form. 

The 5Y3-GB is a Mazda tube directly 
replaceable, in this circuit, by a 5Y3-G 
or 5Y3-GT. Any rectifier tube having 
similar characteristics can be used. 

This article, up to “Changes for U.S. 
Standards,” was based on a translation 
of an article in the December 1948 issue 
of r.S.F. })our Tons (Paris). 


* 


BRIGHTER TELE IMAGES NOT ALWAYS BETTER 


The answer to better video images 
is not to be found in merely increasing 
the brightness of the image, it was 
indicated by a paper presented at the 
Winter General Meeting of the Ameri¬ 
can Institute of Electrical Engineers 
in New York, by Dr. P. C. Goldmark of 
the Columbia Broadcasting System. 

Reporting on research into brightness 
and contrast in television. Dr. Gold- 
mark said, “Contrast range is more 
important than mere brilliance, and 
contrast at moderate brightness is far 
more important to the eye than bright¬ 
ness applied indiscriminately. Increased 
brightness is of use to the eye only if 
it brings with it increased contrast. 

“It is this increased contrast which 
assists the eye to see fine detail. If one 
wishes to see greater detail in a pic¬ 
ture, one may increase the contrast, if 
possible, or move closer to it for a more 
detailed examination. The limit is set 
by the maximum possible picture bright¬ 
ness and the eye^s resolving power. 


“Several inherent properties of tele¬ 
vision make it difficult either to increase 
the brightness or view the picture from 
a closer range. The most basic limita¬ 
tion is that television's pictures are 
made up at approximately 500 hori¬ 
zontal scanning lines. Each line can 
show no detail along its height, but can 
show variations along its length. No 
matter how closely one looks at a tele¬ 
vision screen, or how bright it is, no 
detail smaller than a square area whose 
height is roughly that of a line can be 
perceived. 

“One of the proposed solutions for 
producing adequate contrast range in 
television pictures suggested increas¬ 
ing the picture highlight brightness to 
a value many times above that of the 
surrounding brightness. This solution 
does not solve the problem because 
local illumination which is much higher 
than the general ambient illumination 
produces a sensation of glare, and glare 
reduces visual effectiveness. Experi¬ 


ments with visual acuity and with con¬ 
trast recognition have shown that both 
reach their optimum for a given bright¬ 
ness when the surrounding illumination 
is about the same as the locally illumi¬ 
nated area. 

“Many present day receivers,” said 
Dr. Goldmark, “should not be viewed 
in rooms where the surrounding illumi¬ 
nation is much in excess of 1 foot- 
lambert, otherwise the picture will suf¬ 
fer from inadequate contrast range. It 
is conceivable that commercially com¬ 
petitive direct-view receivers will some 
day be capable of furnishing a high¬ 
light brightness of 450 foot-lamberts. 
It is doubtful, however, that this would 
be a satisfactory solution, since view¬ 
ing such a bright image without a cor¬ 
respondingly bright surrounding would 
be uncomfortable. Assuming that the 
presently used field repetition rate of 
60 per second were employed, such a 
picture would also display objection¬ 
able flicker.” 
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TELEVISION’S TRENDS 


By DR. LEE deFOREST 



TV set IS focal point of many present-day living rooms, will appear in most in the future. 


T he first question I meet every¬ 
where is: Do present tendencies 
indicate a niatei ial and permanent 
drop in receiver prices? 

No marked falling off in the general 
price level nee<l be expected so long as 
the present demand continues. As each 
new TV transmitter goes into operation, 
a new audience ari.<es, of a size pro¬ 
portionate to that of the city or district 
involved. Until every town in the nation 
of 50,000 or more has its transmitter, 
any approach to saturation, with a re¬ 
sultant falling off of leceiver demand, 
i.< most unlikely. Such considerations 
seem to postpone any very great price 
reduction for a long time to come. 

Naturally the 7-inch and :i-inch sets 
will be even cheaper than they are to¬ 
day, becaiLse the relative merits of the 
12-inch and 10-inch tubes are so con¬ 
vincing that the demand for the smaller 
sets, even with prices reduced, will 
diminish. And until the projection set 
has been materially improved, the bril¬ 
liant, dii*ect-view, large-tube set will 
continue in top demand. 

We need not apprehend any changes 
from pre.^ent HMA TV standards for a 
long time to come, such as may be re¬ 
quired for the yet ill-explored u.h.f. 
bands. The industry today is too firmly 
founded, the television audiences al¬ 
ready too vast and ever growing to per¬ 
mit the FCC to recommend or impose 
confusions of that nature. 

This argues against expecting any 
radical changes in circuits. Simplified 
printed-circuit elements may be ex¬ 
pected, and will .'^omewhat reduce labor 
costs and speed up production. Multi¬ 
unit chassis will simplify service. 

I think we shall see, ere long, rec¬ 
tangular, metal, pyramidal tube struc¬ 
tures, involving, incidentally, a flatter 
glass screen surface. Without doubt, 
tube makers will solve the (apparently) 
difficult problem of the glass-metal 
rounded-corner .^eals which today arc 
unsure against crack-strains. Such a 
tube, of 1() X 12-inch dimensions, giv¬ 
ing us approximately 190 square inches 
of brilliant picture, and avoiding all 
huddling, should prove ideal. 

Foi’ theater television, the FCC has 
found no specific place in the spccti um, 
but will give co-operative consideration 
to applications for experimental re¬ 
search involving intracity transmissions 
on frequencies between 480 and 920 me, 
an allocation however, which can ‘‘be 
discontinued when needed for broad¬ 
casting!” In addition, experimentation 
with intra- and intercity relay of thea¬ 
ter television programs may be author¬ 
ized on six hyper-high bands, extending 


from 1,900 to 30,000 megacycles. Here, 
surely, is abundant opportunity for 
endless experimentation, with micro- 
waves from 19 to 3 centimeters—not to 
mention the intracity possibilities of 
infra-red or ultra-violet light trans¬ 
missions ivithoat consent of the FCC. 

It is clear that theater television in 
general will have no rosy path of prog¬ 
ress, beset as it will be by unsolved 
problems of desirable tele program.^, 
split-second time schedules, as well as 
mighty tough engineering. One basic 
change will be requisite: to double at 
least the present number of picture 
lines. A 525-line picture when blown up 
even to 18 X 12 feet resembles too un- 
plea.^antly a peepshow through a Vene¬ 
tian blind. 

And after all, save for outstanding 
athletic events or a presidential inaugu¬ 
ration (which we can all see in our 
homes), why should television attempt 
to compete with photographic projec¬ 
tions which will always be inherently 
far superior? This talk of supplement¬ 
ing theater film reels by broadcast tele¬ 
vision pictures is the veriest twaddle, a 
fatuous dream. 

In closing, a w’ord regarding color. 
Elaborate and exceedingly costly ex¬ 
perimentation, notably by CBS and 


RCA, has demonstrated that, given suf¬ 
ficiently high-frequency carriers and 
adequately wide video bands, good 
natural-color subjects can be trans¬ 
mitted. The appeal of such pictures in 
comparison to black and white is as 
compelling, as exciting, as that wit¬ 
nessed today in every cinema when a 
technicolor film is shown. 

Unquestionably, therefore, we shall 
have color television. How soon is any¬ 
one's guess. Certainly not in two years, 
perhaps five. Whether this will be by 
so-called mechanical methods or “all- 
electronic” is still debatable. My own 
current experiments along these lines, 
while as yet not sufficiently far ad¬ 
vanced to be definitely conclusive, give 
encouragment to the prospect of three- 
color-transmission using our grcscut 
black-anil-white frequencies. As of to¬ 
day, therefore, I see no necessity for 
restricting color to the u.h.f. ranges, 
with all the uncertainties involved— 
short transmission range, multiplied 
ghosts, obstructions, signal inaccessi¬ 
bilities, and so on. 

Certain it is that the future, im¬ 
mediate and remote, of television is 
unlimited, eventful beyond our present 
imagination—and glm-ious, if we care 
to build it so. 
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All Channel TV Tnner 


A TV front end can be constructed 
without any of the usual specially 

made coil or bandswitch assemblies By E. J. SCHULTZ 


A LTHOUGH there are a number 
of pood television receiver kits 
y \ and components available on 
^ ^ the market, there are numer¬ 

ous constructors who, like the author, 
take pride in constructing their equip¬ 
ment without using manufactured as¬ 
semblies. The average constructor will 
find that design and construction data 
on video i.f. amplifiers, detectors, sweep 
circuits, and video amplifiers have been 
published in a number of technical mag¬ 
azines and papers. Unfortunately, for 
us, little or no material is available on 
constructing or designing a TV front 
end for all channels. A number of com¬ 
mercial tuners have been described, but 
all these rely on special switches, tur¬ 
rets, or other components not readily 
available to the ordinary radio con¬ 
structor. 

Tuners usually present two problems: 
one is to make the oscillator work over 
the entire range, and the other is to 
track the mixer and antenna stages once 
the oscillator is working properly. The 
tuner described here was developed 
after weeks of experimenting with all 
types of circuits. Simple, it can be du¬ 
plicated by almost anyone experienced 
with high-frequency circuits. It uses a 
channel-switching tuning system that 


can be made to work into almost any 
existing video i.f. circuit. It will work 
nicely with the video i.f. amplfier de¬ 
scribed on page 110 of the March, 1949, 
issue. 

The circuit consists of a 6J6 broad¬ 
band, grounded-grid amplifier with a 
cathode coil that is broadly resonant 
over the entire TV band. Its input cir¬ 
cuit has an impedance of approximately 
300 ohms on all TV channels. The plate 
circuit of the 6J6 is tuned and capaci¬ 
tance-coupled to the grid of the 6AG5 
mixer. The oscillator is a 6C4 with its 
grid circuit tuned above the signal fre¬ 
quency and its cathode circuit loaded 
with an inductance. The plate is at 
ground potential for r.f. The oscillator 
and mixer grids are coupled to each 
other through stray capacitance and in¬ 
ductance. 

The channels are selected with a 2- 
circuit, wafer-type rotary switch. One 
wafer switches small preset trimmer 
capacitors across the coil in the plate 
circuit of the 6J6, and the other shunts 
the oscillator coil with preset trimmers 
or small inductors. The capacitors low¬ 
er the resonant frequency of L4 and the 
inductors raise it. Switch-tuning is ad¬ 
vantageous in that it permits each chan¬ 
nel to be aligned without disturbing the 


settings for other channels. A 2-plate 
midget and a lO-p^f capacitor are in 
series across the oscillator coil for fine 
tuning. 

Construction 

The channel-selector switch should 
be well constructed with good high- 
frequency insulation and good, clean, 
low-resistance contacts. A 7-position 
switch was selected for channel-switch¬ 
ing since this is the maximum number 
of channels that will be assigned in any 
one area. If a builder is midway be¬ 
tween the primary service areas of sta¬ 
tions in two cities, a switch with more 
positions can be used. The position of 
the components is shown in the photo¬ 
graphs. The oscillator grid and 6J6 
plate circuits should be as close to the 
switch as components permit. In cases 
where leads must be long, make them 
out of heavy wire, as is usual in v.h.f. 
work. 

The under-chassis photograph shows 
placement of the parts in the tuner 
circuit. The oscillator socket is hidden 
by components mounted on its terminals. 
It is mounted just back of the 2-plate 
midget capacitor used for fine tuning. 
The oscillator grid coil, L4, is the large 
one between L8 and L9. The shunt in¬ 
ductors L5, L6, and L7 are mounted 
directly on the channel-selector switch. 
L3, the tuned coil between the amplifier 
plate and mixer grid, is the heavy wind¬ 
ing close to the antenna coil. Circuit 
operation may possibly be improved by 
locating this coil at the socket of the 
6AG5. 

LI has 6 turns interwound with L2, 
which has 12 turns on a %-inch form. 
Both coils are closewound with No. 32 
s.s.e. wire. L3 has 3 V 2 turns of No. 14 
enamel wound with an inside diameter 
of V2 inch and spaced to 1 inch long. 
The oscillator coil L4 consists of 2% 
turns of No. 14 enamel wire spaced to 
inch with a %-inch inside diameter. 
L5, L6, and L7, the shunting inductors, 
are for channels 7, 11, and 13, respect¬ 
ively. They are self-supporting coils 
wound with No. 20 enamel wire to a V 4 - 
inch inside diameter. L5 has 5 turns 
spaced to % inch, L6 has 3 turns spaced 
to % inch, and L7 has 2 turns spaced 
to % inch. L8 is a self-supporting coil 
made from 25 turns of No. 20 enamel 
wire close-wound on a %-inch form. L9 



The parts are assembled in a compact mass under the chassis to eliminate long-lead trouble. 
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is 30 turns of No. 30 enamel wire close- 
wound on a 34,j-inch form. The specifi¬ 
cations for L5, L6, and L7 are approxi¬ 
mate. The exact number of turns and 
spacing will have to be determined for 
each individual layout. Coils can be 
wound for other channels by using cut- 
and-try procedure based on the data 
which has been given for channels near 
them. 

Aligning fhe tuner 

The tuner should be completed and 
connected to the i.f. system of a re¬ 
ceiver before beginning the alignment 
procedure. Cut-and-try adjustments can 
be minimized by calculating the lowest 
oscillator frequency and adjusting L4 
to approximately this frequency with 
an absorption frequency meter. The os¬ 
cillator operates above the signal fre¬ 
quency, so its frequency can be found by 
adding the sound i.f. to the sound car¬ 
rier frequency or by adding the video 

i.f. to the video carrier frequency. 

The tuner can be aligned on a tele¬ 
vision signal or with an accurate signal 
generator. Set the channel-selector 
switch to the channel to be tuned in. 
Adjust the appropriate oscillator trim¬ 
mer so the sound and picture come in 
together. Adjust the mixer trimmer for 
the best compromise between picture 
quality and maximum volume. If a high- 
band channel is being aligned, resonate 
the oscillator by varying the spacing 
between the turns of the shunt induct¬ 
ors. A tuning wand is useful in this 
operation because it indicates whether 
the turns should be squeezed together 
or spread apart. The vernier tuning 
control should be set at its mid-point 
when aligning each channel. 

If it is impossible to peak the mixer 
coil on the highest channel, its trimmer 
may be replaced by a parallel inductor 
similar to the ones in the oscillator cir¬ 
cuit. 



Top’chassis photo shows how tubes ore placed. 
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Resistors: 1—150,000 , 2—22.000, 1—2,400 , 2—1,000, I— • ui 

500. 2-02 ohms, Vl watt. 

Capacitors: 2—10-, I—25 , I—ceramic 4— 

.0005, 2—.OOl-^f ceramic; 2—NPO 1.5 to 7. A—7-to 
35-nnf ceramic trimmeri; |_2-plate midget variable. 

Tubes: I—4J&, I—4AG5, I—6C4. 2 PLATES 

Miscellaneous: I—low-lois, 2-circuit, 7'position, 

wafer-type rotary switch; 3—7-pin low-loss minioture 
sockets; assorted hardware. 



The tuner precedes a 3-stage video 
i.f. amplifier followed by a detector and 
video amplifier driving a 7-inch picture 
tube. The set receives all New York 
City channels with satisfactory signal 
strength and picture quality when using 
an indoor antenna at Bayside, Long 


Island, approximately 15 miles from the 
stations. 

Although not the ultimate in design, 
this tuner gives good results and will 
serve as a foundation for those con¬ 
structors who design and build their 
own television receivers. 


TELEVISION NOTES OF THE MONTH 


Channels for TV may number 50 to 
70 if a u.h.f. band is adopted, FCC 
chairman Wayne Coy told a group of 
radio and advertising executives re¬ 
cently. ‘^I hold the need [for additional 
channels] to be self-evident,*^ Mr. Coy 
said in a speech in Boston. ‘‘How many 
channels it takes to satisfy that need I 
do not know. My present thinking is 
that 50 to 70 channels may be required.** 
Adding his own predictions to those 
current recently about the fight for 
audiences between radio and television, 
Mr. Coy said, “As I see it, broadcasters 
who own television stations will gradu¬ 
ally dispose of their radio stations and 
concentrate on television.** This, he 
added, will be because advertisers do 
not like to spend their money with an 
organization w’hich operates another 
simultaneous service competing for the 
same audience. He foresees, however, 
that aural broadcasting will remain im¬ 
portant for specialized programs and 
that networks will soon be sending one 
type of program schedule to areas 
served by television and a different 
service to those where there are no tele¬ 
vision stations. 


Six rules for visual comforf in view¬ 
ing television were issued recently by 
the American Optometric Association. 
They are: 

1. Make sure that your set is prop¬ 
erly installed, with particular attention 
to the antenna, for clearest possible 
reception. 

2. In tuning, adjust audio tone setting 
before turning the picture up to de¬ 
sired brilliance. Strike a comfortable 
balance between steadiness of image 


and brilliance. Either an unsteady im¬ 
age or too much light will result in 
visual discomfort. 

3. Avoid both intense darkness and 
bright light in the room in which tele¬ 
vision is viewed. If the room is totally 
dark there will be too much contrast 
between the bright screen and its sur¬ 
roundings. If there are bright lights 
they will distract you from the screen. 
Mild, indirect light in the room is pref¬ 
erable. 

4. Sun glasses should not be worn for 
televiewing because they adapt vision 
to unnatural conditions. 

5. Avoid excessively long periods of 
close concentration on the television 
screen. 

6 . In case of discomfort, have your 
vision examined by a competent vision 
specialist and follow his advice. Many 
older persons who wear bifocal glasses 
may find neither segment suited to tele¬ 
vision viewing. They may be helped by 
special lenses prescribed for the proper 
distance. 


Color felevision's usefulness in teach¬ 
ing medicine and surgery will be 
demonstrated at the annual meeting of 
the American Medical Association in 
Atlantic City in June, under a plan of 
Smith, Kline and French, Philadelphia 
pharmaceutical firm, and the University 
of Pennsylvania. Pickups will be made 
by CBS in cooperation with Zenith and 
Webster-Chicago. For four days, sur¬ 
gery and other procedures at the At¬ 
lantic City Hospital will be scanned and 
transmitted in color to 20 receivers in 
Convention Hall. The system used will 
be the CBS color-disc. 
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Students Build TV Transmitter 





By STEVE LAMOREUX 


was produced in April, 1948. Trained 
technicians, scarce anywhere and espe¬ 
cially in the West, are the school’s prod¬ 
uct. About 20 per year are being turned 
out. 

Some major components, such as the 
image orthicon tube, were bought com¬ 
mercially. The all-important tube was 
received in November, 1947, and the 
first experimental picture was produced 
a month later. 

Shiflett’s three-year course covers ra¬ 
dio, electronics, and TV construction. 
Radio mathematics through calculus 
covers most of the book work. 

In the third year, actual construction 
is undertaken. The experimental cam¬ 
era and transmitter are used for this 
purpose. 

The gamble taken in attempting high- 
fidelity construction out of surplus ma¬ 
terials has panned out. In Api il, 1948, 
the experimental camera produced a 
picture deemed the equal of that pro¬ 
duced by most commercial stations now 
operating on the West Coast. Immedi¬ 
ate construction of the operating sta¬ 
tion resulted, A thousand TV-hungry 
Westerners saw the one experimental 
showing. 

The camera and assorted circuits— 
the sync board, shapers, and control am¬ 
plifiers—were the first units built. A 
piece of cavity tuner was used as a win¬ 
dow to hold the lens of the tube. Mount¬ 
ing and tripods for the cameras came 
out of radar sets. All camera-tube sock¬ 
ets and about 120 potentiometers were 
surplus. About 807r of tubes used were 
surplus, including high-gain OACT’s and 
6AG5’s, 

Resistors, capacitors, co-axial lines, 
and other shielded couplings all came 
from two carloads of “junk" received 
in 1945 and 1946 for no more money 
than freight cost. 

Timers, furnishing the six major 
pulses for control of all equipment, are 
completely GI, except for the chassis. 
Coils for broadband amplifiers were 
wound from what was at one time 
radar gear. 

The shaper eost nothing except hours 
of hard work. Pulses do not vary over 
six parts in a million in width, or over 
six-millionth of a second in timing. Spe¬ 
cial oscillograph circuits were built to 
check pulses. 

Rebuilt oscillator sections of the BC- 
688-A receiver, BC-689-A transmitter 
and other 500-mc gear form a good part 
of the video and sound transmitters. 

Although present students are all vet¬ 
erans, the course will be open in 1949 
to others. Shiflett thinks his successful 
experiment in salvage, science, and hu¬ 
man , relations shows that the war 
wasn’t a complete loss. 


Full operation is expected late in the year. 


I DAHO STATE COLLEGE, by solv¬ 
ing the TV parts bottleneck, is also 
solving that other television stickler 
—lack of trained men. And in so do¬ 
ing they have demonstrated that TV is 
still in the amateur’s domain. 

Plans drawn by a former civilian 
Navy electronics specialist, William 
Shiflett, have resulted in what would 
ordinarily be a million-dollar TV broad¬ 
casting setup. It is now being completed 
at the college for about $25,000 actual 
cost, including studio construction. 

War-surplus radar parts, rebuilt by 
students to TV specifications, have been 
used for the college’s 2P28 image orthi¬ 
con cameras and estimated-lOO-watt- 
output transmitter. Completion is sched¬ 
uled for June, 1949, 

TV broadcasts are not the goal, al¬ 
though an experimental wired-TV show 


Williom Shiflett, designer of the station, runs tests on the three-unit nnonitoring table. 


Grodooting electronics students at Idaho Stote College shown with the equipment they built. 
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Experimental TV Relay 


Enthusiasts organize 
to help televiewers 


lANCASTER, Pennsylvania, is only 
I ()5 miles li'om Philadelphia. But 
I it is in a valley with a range of 
hills (the Welsh Mountains) be¬ 
tween it and the city. What would be a 
“fringe area” is thus almost a “null 
area” because of these hills, and the 
few experimenteis who purchased tele- 
visers and erected tall antennas re¬ 
ported the situation to be absolutely 
hopeless. 

But the television experimenters re¬ 
fused to give up and sit quietly wait¬ 
ing for television to come to Lancaster. 
They went out and got it. Reception 
from Philadelphia is excellent on the 
Welsh Mountains. Television enthusi¬ 
asts began to wonder about bending the 
rays from Philadelphia’s television sta¬ 
tions over the mountains and down into 
Lancaster. 

Lancaster has plenty of television 
enthusiasts. One of the large plants of 
Radio Corporation of America is lo¬ 
cated there, and the town has a very 
high pei'centage of ladio engineers and 
technicians in its population. A group 
of them met in April, 1945, to “find 
ways and means to bring television to 
the homes of Lancaster.” They decided 
that a relay station on the Welsh 
Mountains, 15 miles away might be the 
best answer. 

Inquiries showed that Philadelphia 
television stations would grant permis¬ 
sion to relay their programs. The group 
of enthusiasts organized the Conestoga 
Television Association in September, 
1945, and have worked steadily ever 
since “to bring television to the homes 
of Lancaster.” 

Result of the effort is experimental 
television station W8XBR, shown on 
our cover this month. During the winter 
of 1948-49 it made programs available 
on a more or le.'^s regular basis four 
nights a week. (Quality of picture is 
usually equal to that in the best receiv¬ 
ing locations, stability is excellent and 
there is little or no trouble from “snow” 
or man-made noise. 

All work has been done on a strictly 
amateur basis. Members of the Associa¬ 
tion take turns in operating the station. 
But the Conestoga group do not use the 
word “amateur” in describing their ac¬ 
tivities. They point out that the word 



R. E. Barrett of the Conestoga Television Associotion ot the W3XBR controls. 


has a very definite meaning in the radio 
world, and that they are not hams, nor 
is their station licensed for operation 
on an amateur frequency. W3XBR is 
an experimental station, and the mem¬ 
bers who operate it have commercial 
licenses. 

Transmitting equipment 

The video transmitter operating on 
()00 me uses four 2C4.‘3 10-watt light¬ 
house triodes, two in the oscillator and 
two in the final amplifier. The output is 
about 7 watts. The tubes are connected 
in a tuned-line circuit as .<hown in Figs. 
1, 2, and 15. The lines are resonated by 
the shorting bars which slide along the 
plate and cathode lines. In addition, 
small split-stator capacitors, consisting 
of plates mounted on a shaft so they 
may be moved toward or away from the 
plate lines, act as vernier tuners on 
both the oscillator and the amplifier 
stages. 


Oscillator and amplifier are identical 
with the exception of the oscillator feed¬ 
back stubs, which extend from the 
cathode toward the grid of each oscil¬ 
lator tube through the copper chassis, 
which acts as a shield. Fig. 2 is a plan 
of the oscillator and Fig. 3 one of the 
amplifier. Thus the stubs appear in Fig. 
2 only. 

A number of modulation systems were 
tried. The transmitter was first grid- 
modulated with a low-power, 4-tube 
modulator which used receiving-type 
tubes and which connected to point B 
in Fig. 1. Modulation was about 509^. 
To approach lOO^r modulation, a much 
more ambitious circuit had to be de¬ 
signed. The present modulator has 5 
stages feeding a power stage which 
consists of six 4E27 SOOl’s in parallel. 
Their output goes to point A in Fig. 1. 
The circuits of the modulation ampli¬ 
fier appear in Fig. 4, and one of the six 
identical parallel sections of the modu- 
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Fig. 2—Drowing shows oscillotor construction. 


lator final amplifier is shown in Fig. 5. 

The sound transmitter is identical to 
the video transmitter illustrated in 
Fig. 1, having been originally con¬ 
structed as the standby unit. In the 
earlier experimental stages, AM was 
used, but the modulation now follows 
standard television practice—frequency 
modulation with the sound r.f. at the 
standard frequency separation from the 
video signal. The sound transmitter is 
completely independent and has its own 
antenna. 

Receiver converters 

But getting the signals into Lancaster 
was only half the story. The 600-mc 
frequency for which the station was 
licensed had to be converted to one that 
could be picked up by a standard tele¬ 
vision receiver. This problem was solved 
with the experimenter’s standby, sur¬ 
plus equipment. The former Navy radar 
receiver A SB-6 was adapted for the 
job. This versatile unit can be made into 
a converter that will either work from 
the u.h.f. band down to Channel 2, or 
will produce video signals directly wdth 
its own detector. 

First stage of the converter (Fig. 6) 
is a 2C40 lighthouse tube. It feeds into 
an oscillator-mixer stage consisting of a 
pair of 955^8, which brings the signal to 
54 me for the first i.f. section. This con¬ 
sists of two stages, and the 54-mc signal 
from it can be coupled into tlie antenna 
circuit of a standard TV receiver, whose 
Channel 2 circuits may have to be re¬ 
tuned slightly for best possible per¬ 
formance. 

Better results can be obtained by 
heterodyning again and amplifying 
through another two i.f. stages at 16 
me, which in the ASB-6 is followed by a 
detector and one video stage. Since the 
converter problem has been solved by 
each member of the Association in his 
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Fig. 3—A side elevation of the final stage. 

own way, both of the systems men¬ 
tioned in addition to a few variations 
are in use. 


Antenna system 

The mast which decorates this month^s 
cover is a 65-foot lower originally built 
for experimental work by a windmill 
company. Receiving antennas increase 
the height another feet, making 78 
feet overall. Each receiving array is a 
pair of stacked Taco dipoles, one being 
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Fig. 5—Modulator hos six parallel 8001 tubes. 
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Fig. fr—A surplus ASB-6 radar recuiv.r is used by most viewers to convert the 600 me signal of W3XBR to one suitable far the TV receiver. 


used for reception from WPTZ and one 
for WCAU. The two corner reflectors 
immediately below were originally for 
the sound and vision transmitting an¬ 
tennas, Now the video channel is trans¬ 
mitted from the large parabola below 
the reflectors, while four stacked verti¬ 
cal dipoles in one of the reflectors trans¬ 
mit the audio channel. 

The television situation in Lancaster 
is a triumph of organized effort. Though 
any person who desires to receive the 
signals could do so simply by construct¬ 
ing a converter, without taking on the 
burdens of membership in the Associa¬ 
tion, there are no “pirates** and every 
televiewer is an active worker in the 


organization, doing such duties as his 
qualifications permit. The encourage¬ 
ment of outside organizations, notably 
the television stations in Philadelphia 
who permitted their programs to be 
relayed, and RCA in Lancaster, who 
loaned the new station much necessary 
material which might have been too 
costly to buy, also played an important 
part, 

Lancaster expects a local commercial 
television station whose programs will 
probably start in June, How the long¬ 
distance relay will be affected is not 
known, but Association members are 
looking forward to the changed situa¬ 
tion with interest. Will members who 


have been accustomed to receiving two 
stations be content with the single 
home-town program? And will the oper¬ 
ators who have been spending their 
evenings on Welsh Mountain feel it 
worth while to continue to do so if tele¬ 
vision programs are otherwise avail¬ 
able? Will W3XBR continue, cease, or 
change its form of operation? No one 
knows the answers, but all members of 
the Conestoga Television Association 
agree that the work up to the present 
has already paid off in satisfaction over 
a job well done, and in television train¬ 
ing that could not have been so well 
obtained in any other, less practical 
way. 


TV SALES TO REACH NEW HIGH IN 1949 


T v RECEIVER SALES may bring as 
much income to radio manufacturers 
as sale.« of sound sets in 1949, according 
to a report released last month by the 
U, S, Department of Commerce. Writ¬ 
ten by James B, Forman and Charles 
P. Redick of the Department and en¬ 
titled “Trends and Prospects in Radio 
and Televi:^ion Receivers,** the report 
relates that TV retail dollar volume 
amounted to less than 7% of total in¬ 
dustry sales in 1947, but jumped to 
30% in 1948. If the industry*s objective 
of producing two million TV receivers 
in 1949 is realized, say the authors, the 
decline of radio sales and the growth of 
the television market may well cause a 
meeting or even crossing of the radio 
and TV lines on the sales chart shown. 
Aggregate sales of radio and TV re¬ 
ceivers in 1949 is expected to approach 
the $1.2 billion reached in 1948, despite 
the approach to saturation in table- 
model radio receivers and the slump in 
radio-phonograph combinations caused 
by confusion over phonograph records. 

The increase in the number of TV set 
makers is very marked. Before the war 
only one company was manufacturing 
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televiewers; forty were in the business and 7C in nii<l-1948, all but 18 of whom 

(or preparing to enter) in mid-1946 are also active in radio. 
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Antennas For Television"^ 


Part V —Higher gain and more directive 
patterns may he obtained by using para¬ 
sitic arrays and stacking the elements 


By 

EDWARD M. NOLL 
and 

MATT MANDLt 


T he presence of additional antenna 
elements increases the gain of sim¬ 
ple and folded dipoles. Not only 
can the antenna system be made 
more sensitive in the direction of the 
station but also less sensitive in othej’ 
directions, reducing the effects of noise 
and multipath signals. The poor sensi¬ 
tivity to waves arriving at odd angles 
improves the signal-to-uoise and sign al¬ 
to-interference ratios. It is important to 
realize, however, that the benefit of a 
higher-gain antenna can be realized 
only if antenna is properly matched to 
transmission line, transmission line 
matched to receiver (and of proper 
over-all length), and antenna positioned 
in the maximum field intensity of a 




Fig. I—Verficol and horlionfol directivity. 

space loop (see Part III, March issue). 

Two factors which determine the gain 
and effectiveness of a directional an¬ 
tenna are hoi izontal and vertical direc¬ 
tivity. Additional antenna elements, re¬ 
flectors and directors, behind and in 
front of the dipole cause impi'oved sen¬ 
sitivity in a given direction. There is 
less sensitivity to signals which arrive 
from other angles. 

Limited improvement can also be ob¬ 
tained with elements positioned above 

♦From a forthcoming book: lieferrnce Guide For 
Tfleri»ion A ntennan. 

tTek»visif>n Instructors—Technical Institute, 
Temnie University. 


each other. These so-called stacked ele¬ 
ments determine the vertical directivity 
of the antenna system. Veilical and 
horizontal directivity patterns are 
shown in Fig. 1. 

The vertical directivity of TV receiv¬ 
ing-antenna systems should be prac¬ 
tically parallel to the earth because 
television and FM waves are propa¬ 
gated as nearly parallel to earth as pos¬ 
sible. The stacked system reduces the 
sensitivity of the antenna to noises 
which arrive from beneath the antenna. 
Thus the stacked antenna is, not only a 
bit more sensitive in the direction of 
the station, but assists in the rejection 
of high-angle radiation from below. 

Parasitic elements 

A properly matched dipole or folded 
dipole intercepts a specific section of the 
propagated wavefront and therefore re¬ 
ceives a definite amount of energy. If 
the antenna has a resistive termination 
equal to its own radiation resistance, 
maximum energy will be transferred 
from it to the receiver. When the an¬ 
tenna is ideally matched, half of the 
total power intercepted is transfe'ncd 
to the load while the second half is re¬ 
radiated from the antenna. 

Another antenna element is often in¬ 
troduced to intercept this re-radiated 
energy. This parasitic element, if 
spaced properly with respect to the 
driven element, transfers additional 
energy to the driven element in proper 
phase to reinforce the initial power in¬ 
tercepted. Under ideal conditions the 
presence of a driven element plus either 
a director or reflector increases signal 
intensity from 50% to 100%. The addi¬ 
tional gain depends on the length of the 
parasitic element and a correct impe¬ 
dance match between the transmission 
line and the driven antenna, consider¬ 
ing the effect of the parasitic element 
on the resistance of the driven antenna. 

A reflector is 5% longer than the 
driven element and is placed a certain 
distance in back of it. Arriving waves 
strike the driven element which accepts 
part of the energy. A portion of the 
energy is re-radiated and moves on to 
the reflector. At the reflector there is 
almost complete re-radiation because 
the reflector is not terminated in a load; 


additional energy is transferred back 
to the driven element in the correct 
phase to reinforce the initial signal. 

The director is shorter by than 
the driven element and is a certain dis¬ 
tance in front of it, that is, between the 
station and the antenna proper. The ar¬ 
riving wavefront strikes the director 
first. Again the combination of the ar¬ 
riving wavefront plus the re-radiation 
from the director produces an increa.<ed 
signal at the transmission line. 

Element spacing 

The spacing of the director and re¬ 
flector from the driven element deter¬ 
mines the gain and impedance of the 
antenna. For maximum gain it is cus¬ 
tomary to space a reflector 0.15 wave¬ 
length in back of the antenna and a 
director 0.1 wavelength in front of it 
(see Fig. 2). With this close spacing 
the antenna i-esistance is lowered sub¬ 
stantially. When it is necessary to keep 
the antenna impedance relatively high, 
it is possible to space each parasitic ele¬ 
ment *4 wavelength from the dipole. 
The gain is brought down somewhat, 
but reduction of impedance is not great. 


Spacing 

0.25A 

0.15A 

O.IA 

Reflector 

827c 

347a 

197 

Director 

717o 

307c 

197c 

Both 

417c 

287c 

77c 


These figures show the I'esistance of a 
parasitic array as a percentage of the 
impedance of the dipole alone, for three 
different element spacings. 

It is very important that the driven 
element be matched eocacily to the trans¬ 
mission line if the full benefits of a 
directive antenna are to be obtained. 
Obviously, if multi-element arrays are 
to be used, a folded dipole is preferred 
over a straight dipole because of the 
much higher final resistance in the 
presence of parasitic elements, permit¬ 
ting the antenna to be matched more 
readily to a 300- or 75-ohm line. The 
resistance of a plain dipole drops to an 
exceedingly low value, which increases 
losses and complicates the matching 
problem. Furthermore, because of the 
inherently larger bandpass of a folded 
dipole, the array retains a substantial 
bandwidth despite the narrowing effects 
of the parasitic elements. 

When a folded dipole is used, the 
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parasitic elements may still be simple, 
straight rods. They need not have the 
folded form. Element length is critical. 
In checks made by the authors it was 
found that with reflector or director 
correctly cut (reflector 5% longer and 
director 4% shorter than driven ele¬ 
ment) some increase in signal strength 
was apparent when the parasitic ele¬ 
ment was spaced a quarter-wave, with¬ 
out giving consideration to impedance 
match. However, for the utmost im¬ 
provement, the impedance match of an¬ 
tenna to transmission line was every 



Fig. 2—Standard parasitic element spacing. 

bit as important as the presence of the 
reflector or director. 

Complete utilization of the gain added 
by the parasitic elements can be 
realized if a quarter-wave matching 
stub is used, as shown in Fig, 2. In this 
system an open quarter-wave stub is 
attached to the antenna and the trans- 
mission-line connections are moved up 
and down the stub until the peak signal 
point is obtained. If this method is used, 
a 300-ohm line can be matched to a 
dipole or folded dipole having one, two, 
or more parasitic elements. The system, 
of course, should be matched best for 
the weakest-signal frequency. A good 
match will then exist at the third-har¬ 
monic frequency. 

In summary, the full effectiveness of 
the parasitic elements is obtained only 
with correct spacing, careful cutting of 
elements to correct lengths, and, above 
all, proper matching of the driven ele¬ 
ment to the transmission line, consid¬ 
ering the change in antenna resistance 
caused by the parasitic elements. 

To assist in finding the correct dimen¬ 
sions for the elements, and the spacings 
between them, a table has been com¬ 
piled, It gives information for each 
channel as well as for compromise sys¬ 
tems for high and low bands. Dimen¬ 
sions given for folded dipoles indicate 
the total length between one terminal 
and the other. Free-space dimensions 
for various parts of a wavelength are 
also given for use in obtaining proper 
stub lengths and spacings between ele¬ 
ments. All of these dimensions are based 
on an air dielectric. When other than 
air is used (as in transmission through 
sections of line) the dimension given 
should be corrected by multiplying it by 
the velocity constant of whatever di¬ 
electric is used (see manufacturer's 
specifications). 

Sfocked orrays 

If driven antenna elements are 
stacked vertically, antenna gain is 
somewhat increased because sensitivity 
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ANTENNA DESIGN TABLE 
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Center 
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Free-Soace Dimensions of Waves 



Re¬ 

rec¬ 

Folded 
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nel 

fre- 

pole 

flector 

tor 

dipole 

ele¬ 








Channel 


quency 

length 

length 

length 


ment 

X 

X 2 

X/4 

0.1 X 

0,t5X 

3X 

lOX 

limits 

< 

57 

97,4 

101 

93.3 

407 

73,7 

404 

101 

50,5 

40.4 

30.3 ■ 

51.9 

173 

54-60 

3 

03 

88 

94.3 

84,4 

181 

06.7 

184.8 

91.4 

45,7 

18.3 

47.4 

46.8 

156 

00-66 

4 

69 

80 

84.3 

77 

160 

60.9 

160,8 

83.4 

1 41.7 

10.7 

45 

44.9 

143 

66-74 

5 

79 

70 

73.0 

07.3 

145 

53.4 

145.6 

74,8 

30.4 

14.6 

41.8 

37.4 

144 

76-84 

e 

H5 

65.4 

68,4 

64,5 

134 

49.4 

135.6 

67.8 

' 33.9 

13.0 

40.3 

.34.8 

no 

84-88 

7 

177 

81.4 

34,8 

.30 

04.7 

43.7 

04.8 

34.4 

16,4 

0.48 

9.74 

16.7 

55.6 

174-180 

H 

183 

30.4 

31,8 

49 

04,6 

44.9 

04.8 

31.4 

15.7 

6.48 

9.44 

10,1 

53.7 

180-180 

» 

189 

49.4 

30,8 

48,1 

00,0 

44,4 

60.8 

30.4 

15.4 

6,08 

9.14 

1.5,6 

54 

186-194 

10 

195 

48.4 

49.8 

47.4 

58,7 

41.5 

58,8 

49.4 

14.7 

5.88 

8,84 

15.1 

50,4 

194-198 

11 

401 

47.6 

49 

46.4 

57 

40.9 

57,4 

48.0 

14.3 

5,74 

8.58 

14,7 

49 

198 404 

u 

407 

40.8 

48,4 

45,7 

55,3 

40,3 

55.0 

47,8 

13.9 

5.56 

8.34 

14.3 

47.5 

404-410 

13 

413 

40 

47,3 

44,9 

53,8 

19,7 

54 

47 

13.5 

5.4 

8.1 

13.9 

46,4 

410-410 

Bnnd 

High 

Bund 

71 

78 

81,0 

•4,9 

161 

59.1 

160.3 

83.4 

41.6 

16.1 

44.4 

41,7 

138 


195 

48.4 

49.8 

47,4 

58.7 

41,5 

1 

58,8 

1 

49.4 

14,7 

5.88 

8,84 1 

15.1 1 

50.4 



A!! frequencies in uiegnoyclcs; nil dimensions in indies except SX and lOX, wbicli arc in feel. 


to waves traveling parallel to the earth 
is increased. Stacking two dipoles one- 
half wavelength apart increases voltage 
delivered to the transmission line by 
40%, provided the system is properly 
matched. If the terminals of two driven 
elements are paralleled, net antenna re¬ 
sistance is halved. 

Stacked antennas connected in phase 
have maximum sensitivity broadside, 
just as a single dipole. However, phase 
relation is affected by the feed system. 

The two basic methods of feed are 
shown in Fig, 3. With the method of 
a, the signals picked up by the two 
dipoles are in phase, but the upper- 
dipole signal is reversed after it passes 
through the half-wave section of line. 
To correct this, the feeders must be 
transposed as shown. At 6, signals from 
both dipoles travel the same distance 
before they meet and no correction is 
necessary. 

A most important characteristic of 
the stacked antenna is its ability to re¬ 
ject noises arriving at other angles than 
broadside. For example, a signal arriv¬ 
ing from beneath the antenna (street 
noises, etc.) would induce out-of-phase 
signals into the two elements (longer 
path to top antenna element) and sig¬ 
nals would cancel at the point where 
the transmission line is attached. Thus 
the stacked antenna is particularly 
helpful in noisy locations. 

The stacked array, in addition to con¬ 
tributing more gain, remains bidirec¬ 
tional, an advantage when reception 
from opposite directions is desired. Re¬ 
flectors and directors can be used for 
each element of the stacked system, 
however, to make it unidirectional, with 
still higher gain in the chosen direction. 
Again proper impedance matching is 
essential, a matching stub doing won¬ 
ders for any one stubborn station. Ac¬ 
tually, because of the very limited addi¬ 
tional gain acquired by stacking (only 
40% for two stacked elements ideally 
matched), the rejection of noise should 
be the only reason for doing it. It was 
noticed that with a number of stacked 
systems, due to mismatch and nearness 
of the antenna to ground, signal 
strength increased when one driven ele¬ 
ment was removed. The effects of 
ground are evident when we consider 
that the nearer the stacked antenna is 
to ground (or to the grounded struc¬ 


ture upon which it is mounted), the 
greater the ratio between signal con¬ 
tributed by the top element and that of 
the lower one. 

A very simple system for approxi¬ 
mately matching two stacked folded di¬ 
poles is the transposed-feeder method 
(Fig. 3-a). In a typical case, 300-ohm 
line was run to the lower element, con¬ 
nected, given a half-twist, and continued 
on to the top element. Spacing between 
the stacked elements should be 85 to 
90% of a half-wave because of the ve¬ 
locity constant of the line. This system 
delivered a bit higher signal level than 
a center-feed system. Various element 
spacings—half-wave, quarter-wave, and 
eighth-wave—were tried with no appar¬ 
ent improvement. 

Best results with a center-feed sys¬ 
tem (Fig. 3-b) were obtained when the 



Fig. 3—Two way of joining stacked elements. 

section of line between driven elements 
had a surge impedance which approxi¬ 
mately matched the antenna to the cen¬ 
ter point of feed. For example, if two 
stacked folded dipoles are used, each 
has a 300-ohm resistance which should 
be transformed to 600 ohms at the point 
where the 300-ohm transmission line is 
attached. If the section between each 
antenna and the center feed point has 
a surge impedance of \/ 300 X 600 or 
about 420 ohms, it will act as a quarter- 
wave matching section. Element spac¬ 
ing did not appear critical from the 
signal-strength standpoint, although 
half-wave spacing gives the best noise 
cancellation. 

In the next article of this series spe¬ 
cial antenna types will be discussed and 
comparisons made with conventional 
dipoles. An unusual high-directivity, 
high-gain antenna will be shown. 
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Electret Behavior 


It is possible to 
evaluate eleetret 
behavior in spite 
of the dearth of 
theoretical kitotcl- 
edge prevailing 


By EDWARD D. PADGETT 


T O develop new industrial uses for 
the eleetret, the electronic techni¬ 
cian should become acquainted with 
the properties of and the com¬ 
pounds that form electrets. As first 
shown by Mototaro Eguchi of the 
Higher Naval College of Tokyo, an elec- 
tret is formed when certain dielectric 
materials solidify in a strong, external¬ 
ly applied electric field. The electric 
field causes the molecules of the dielec¬ 
tric to become oriented or polarized in 
the direction of the field. As the mix¬ 
ture solidifies, the polarized molecules 
are frozen into a fixed position. Events 
that occur inside the polarized dielec¬ 
tric cause the free charges that char¬ 
acterize an eleetret. At room tempera¬ 
ture one eleetret surface has a positive 
electric charge and the other surface is 
charged negatively. Covering the elec- 
tret with a metal-foil keeper preserves 
the charges indefinitely. 

This electric charge property is re¬ 
lated to the polar groups (—OH, 
—COOH) that occur in certain high- 
melting-point compounds. (Polar groups 
are groups of atoms with positive and 
negative electrical poles.) Mixtures of 
Carnauba wax and hydrogenated rosin 
(Hercules Staybelite resin) have polar 
groups and form electrets. Paraffin 
waxes have no polar groups and, in 
themselves, do not form electrets. How¬ 
ever, paraffin waxes in mixture with 
Carnauba will form electrets because 
the Carnauba has polar groups. 

Despite a lack of basic knowledge 
about the behavior of oriented polar 
compounds, practical information about 
electrets can be obtained from a num¬ 
ber of experiments that can be made on 



Edward Padgett, th® author, shown ©xperimenting with one of his electrets. 


the dielectric mixtures. Among the tests 
and analyses are potential-distribution 
curves inside the eleetret, x-ray diffrac¬ 
tion patterns, cooling curves, and am¬ 
meter tests. The experimental results 
suggest the interesting hypothesis that 
the free charges on the surfaces of wax 
electrets are the result of ionization of 
some of the constituents in the wax. 
However, until new information about 
oriented polar compounds is available 
to support the experimental evidence, 
this hypothesis must not be regarded as 
a theory of eleetret behavior. 

Andrew Gemant, one of the early elec- 
tret workers, was the first (1935) to 
propose an ionization explanation. He 
inserted probes in the cooling Carnauba 
wax as an eleetret was being made. 
From the data he prepared curves of 
potential distribution inside the wax 
versus electrode distance (Fig. 1). He 
found that potential distribution was 
nonsymmetrical with respect to the two 
electrodes. The graph shows that the 
nonsymmetry becomes more pronounced 
as the wax temperature decreases. Ge¬ 
mant said this was due to different ion 
viobilitics inside the wax; cation (posi¬ 
tive ion) mobility was greater than 
anion (negative ion) mobility when the 


wax was in a molten or plastic condi¬ 
tion (for wax temperatures down to 
70 degrees C). 

Professor Gemant hinted that this ex¬ 
planation might hold when the polar¬ 
ized dielectric was cooled to room tem¬ 
perature; for the solid wax he found a 
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positive space charge at the cathode. 
Independent tests indicate that his ex¬ 
planation will hold when the wax is at 
room temperature. An X-ray analysis 
proves that when it is allowed to solidi¬ 
fy in an externally applied electric 



Fig. 2—DifFracfion pattern qf Carnauba wax. 



Fig. 3—Halo pattern from hydrogenated rosin. 



Fig. 4—Composite pottern of Figs. 2 ond 3. 
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fields Carnauba wax becomes polarized. 
In other words, the wax acquires an 
internal electric field of its own during 
the polarization process. When the wax 
is hard enough (cooled to room tempera¬ 
ture), this internal field is retained in¬ 
definitely and can manifest itself long 
after the electret is removed from the 
making electrodes. If large enough, the 
internal field can ionize (or excite) cer¬ 
tain contituents in the wax. The ions 
can migrate toward the polarized sur¬ 
faces and form the free surface charges 
on the electret because of the internal 
field and a certain amount of ion mo¬ 
bility tends to manifest itself inside 
the wax. 

The electret is the electrical analog 
of the so-called permanent magnet. A 
keeper on a magnet maintains the direc¬ 
tion of the internal magnetic field in¬ 
side the iron, and the magnet keeps its 
pole strength indefinitely. The keeper 
on an electret maintains the direction 
of the internal electric field inside the 
polarized dielectric, and the electret 
keeps its free surface charges indefi¬ 
nitely. The precise mechanism of what 
happens inside the electret involves con¬ 
troversial and theoretical questions that 
will be answered when more informa¬ 
tion is obtained on the various phe¬ 
nomena involved. 

If the keeper is removed from the 
electret, there is a reversal of the in¬ 
ternal electric field. Experimental evi¬ 
dence indicates that this reversal is not 
instantaneous, but occurs instead in a 
series of jumps. This means that the 
decrease in the magnitude of free sur¬ 
face charge occurs in a series of jumps. 
The type of decrease indicates that 
there is either a rotation of the mole¬ 
cules, or changes in the distance be¬ 
tween molecules or ions inside the elec¬ 
tret. This is not a piezoelectric effect in 
the strict sense of the word—waxes are 
too soft, relatively, to show appreciable 
piezoelectric effects. Rather, it is an 
internal effect caused by oriented polar 
compounds. Additional knowledge about 
polar groups, concepts of quantum 
theory, and the number of degrees of 
freedom of atoms and molecules must 
be used to explain these jump effects 
more fully. 

X-ray onalysis 

An externally applied electric field of 
between 5,000 and 10,000 volts per cen¬ 
timeter must be applied to the molten 
dielectric to produce satisfactory elec- 
trets. X-ray diffraction patterns prove 
the dielectric is polarized by this strong 
field. The patterns shown in this article 
were made with the k-alpha doublet 
from a copper-target X-ray tube oper¬ 
ating for 20 minutes at 40 kv peak and 
20 ma. The spot in the center of the pic¬ 
tures is due to the blocking out of the 
primary X-ray beam. These pin-hole 
patterns were taken by the writer in 
the X-ray laboratory of the University 
of Illinois. 

The distance d between layers of a 
crystal is of the order of Angstrom 
units (1 A.U. = 10® cm). Since the 
wavelength L of X-rays is of the same 


order, a crystal acts on X-rays as a 
diffraction grating acts on light. Diffrac¬ 
tion of X-rays is governed by the well- 
known Bragg equation, nL = (2d) (sin 
^), If a substance has a definite, repeat¬ 
ing crystalline structure. X-rays will be 
diffracted in certain directions only, 
resulting in an X-ray pattern on a pho¬ 
tographic film that is characteristic of 
the structure or substance. Organic 
compounds like Carnauba wax yield 
diffraction patterns that are clearly de¬ 
fined, smooth rings (Fig. 2). If the 
crystallites of a substance are very 
small and distributed in a random, non¬ 
repeating manner, the X-rays will be 
scattered in all directions, resulting in 
diffraction patterns that are broad, dif¬ 
fuse halos. Compounds like glass and 
hydrogenated rosin yield these broad 
halos. Fig. 3 shows a halo from hydro¬ 
genated rosin. Note how it conforms to 
the description. 

Any substance can be identified or 
‘^fingerprinted'* by X-rays because it 
has its own characteristic diffraction 
pattern. If two substances are mixed 
together and there is a chemical reac¬ 
tion, an X-ray diffraction pattern will 
show new^ rings or lines because of the 
new compound formed by the reaction. 
Unpolarized mixtures of Carnauba wax 
and hydrogenated rosin show no new 



Fig. 5—Diffraction pattern of an electret. 


rings, hence, no chemical change is 
caused by mixing these two substances 
together. X-rays prove that mixtures of 
Carnauba wax and hydrogenated rosin 
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Fig. 6—Schematic illustrotion of fibering. 
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COOLING TIME IN MINUTES 



Fig. 7—Cpolmg characteristic of Carnauba. 


are pluftficftl mixftn'vs, not a new chemi¬ 
cal com pound. The diffraction pattern 
of the mixture merely shows a super- 
positiuninj; of the individual patterns 
of the two substances. If Fijc. were 
added to Fig. 2, the resulting pattern 
would be identical to the diffraction 
pattern of the mixture fFig. 4). In this 
photograph note the uniform photo¬ 
graphic density of the closely spaced 
rings and the broad inner halo. 

Fig. 5 is a diffraction pattern of an 
elect ret. Note the nonuniform photo¬ 
graphic density of the rings and the 
broad inner halo. Such diffraction rings 
are charactei’istic of materials that 
show “preferred orientation” or fiber- 
ing. In this instance the tibering is duo 
to the polarization or orientation of the 
dielectric caused by the previously ap¬ 
plied electric field from the power sup¬ 
ply. Fibering means that an electret has 
a higher degree of orientation or or¬ 
ganization than the unpolarized dielec¬ 
tric. Fig. 0 is a schematic illusti ation of 
fibering. 

Other electret tests 

In addition to the knowledge from 
the X-ray analysis, further information 
about electrets can be obtained from 
cooliitg viirvcs of the dicdectric mixtures. 
A copper-constantin thermocouple is in¬ 
serted in the molten dielectric in a test 
tube. The thermocouple is connected to a 
recording potentiometer. The pen of this 
instrument draws cooling curves which 
show the time vers as temperature rela¬ 
tionships as the dielectric cools. (Dis¬ 
cussions of the equipment used in test¬ 
ing electrets and photogiaphs of the 
Leeds and Northrup recording poten¬ 
tiometer appeared in the April issue.) 

Carnauba wax i.s crystalline in struc¬ 
ture and is a unique solid solution of a 
homologous series of esters. Esters can 
have one or more crystal traasiHon 
states. This means that at a certain 
temperature all the wax molecules are 
lined up in a certain direction and at a 
certain angle with respect to the ver¬ 
tical. In the region of the melting point 
the molecules line up vertically, like the 
pile in a rug. A change in crystal tran¬ 
sition means that at a certain tempera¬ 
ture all the molecules suddenly tip over 


at an angle with respect to the vertical. 
In the tipping over process heat energy 
is lost by the molecules. The energy loss 
is detected by the thermocouple and 
causes slight dips or bulges in the cool¬ 
ing curves. Thus point B in Figs. 7 and 
8 is the center of a region of crystal 
transitioa. To see the bulges clearly, 
hold the paper parallel to the eye and 
sight along the curve. Irregular points 
like C on the graphs are due to the ad¬ 
justment of the recording potentiometer. 

When No. 1 yellow Carnauba wax 
cools in an oven, the curve of Fig. 7 is 
obtained. As the wax cools, it goes from 
a molten state (above 81.8 degrees C) 
through a vertical inflection point at 
81.8 degrees (point A on the graph) 
into plastic and solid states (below 81.8 
degrees C). In other words, from E to 
A on the cooling curve the wax is 
molten. At point A the wax cools 
through its melting point and begins to 
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This test tube was cracked when Carnauba 
wax was cooled in intense electric field. 

solidify. At A' most of the wax is in a 
soft, plastic state. From A' to D the 
wax cools to solidification. 

When Carnauba wax cools in an elec¬ 
tric field, the curve is similar to that of 
Fig. 7 except for one important ditfer- 
ence. This difference is that there is a 
slight lowering of the melting point of 
the wax. The electric field causes either 
preferred orientation of the wax or 
ionization of some of the constituents in 
the wax or both. In either case the wax 
takes energy from the applied electric 
field. Energy is taken gradually and in 
the melting point and crystal transition 
regions. This latter effect shows on a 
cooling curve only when the applied 
voltage is slightly greater than the 
breakdown strength of the dielectric. 
In this event arc-overs occur between 
the parallel-plate electrode.^ in the test 
tube. The voltage breakdowns in the 
wax occur with almost explosive noise 
and violence when the temperature of 
the cooling wax, as indicated by the 


lines drawn by the potentiometer pen, 
passes into the melting-point and crys¬ 
tal-transition regions. A test tube con¬ 
taining a thermocouple, brass elec¬ 
trodes, and Carnauba wax cracked by 
the application of the intense electric 
field during these tricky tests is shown 
in a photograph. 

When Hercules hydrogenated rosin 
(Staybelite resin) is added to the Car¬ 
nauba wax, the melting point of the 
mixture is lower. Also, the center of the 
cry.^tal transition region (point B in the 
graphs) is at a lower temperature. This 
is shown in the cooling curve of a mix¬ 
ture of equal parts of Carnauba wax 
and hydrogenated rosin (Fig. 8). 

Ammeter test.^ on wax electrets 
give useful information. Interestingly 
enough, pure hydrocarbons are essen¬ 
tially nonconductors of electricity in 
the molten state. A microammeter in 
the high-voltage circuit, when making 
an electret, shows currents of surpris¬ 
ingly large magnitude (approximately 
400 microamperes or greater when the 
wax is at 90 degrees C). The specific 
resistance of Carnauba wax (consid¬ 
ered as a mixture of hydrocarbon de¬ 
rivatives) is approximately GO X 
ohm-centimeter.< at .‘>0 degrees C. Ac¬ 
cording to Ohm’s law, currents meas¬ 
urable in micromicroamperes should 
flow through the dielectric. In practice, 
microamperes are observed. The large 
currents are due either to strong polar 
properties or to ionization of some of 
the wax comj)onents. These components 
are mixtures of esters of higher alco¬ 
hols and acids, and impurities, such as 
inorganic salts, that are inherent in the 
wax. Undoubtedly, the ion currents 
contribute to the magnitude of the free 
surface charges on wax electrets. 

In summation, then, a series of inde¬ 
pendent tests indicates that the electl ic 
charges on wax electrets are associated 
with the orientation of polar groups 
that occur in certain compounds. Un¬ 
polarized mixtures of Carnauba wax 
and hydrogenated rosin are physical 
mixtures. X-ray diffraction patterns 
prove that wax electI’ets consist of cer¬ 
tain polarized dielectric materials. 


minutes 



Fig. 8—How a Carnauba*rosin mixture cools. 
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ELECTRONICS IN MEDICINE 




Part VII—Devices to 
measure the activity 
of the muscle fibers 



By EUGENE J. THOMPSON 


The insulated metallic needle is thrust into the arm. The bare tip picks up impulses. 


E lectromyography is an elec¬ 
tronic method of recording the 
electrical activity of muscles. De¬ 
veloped during the last war to 
.study nerve injuries, it is now used to 
study diseases such as infantile paraly¬ 
sis. 

The action potentials are picked up 
with a fine, metallic needle, thrust 
through the skin and into the muscle as 
in Fig. 1. The shaft of the needle is in¬ 
sulated, only the extreme tip remaining 
bare. This makes it possible to contact 
individual muscle fibers or collections 
of fibers known as a motor unit, which 
are controlled by only one nerve fiber. 

The action potentials are measured 
with respect to a reference electrode 
placed on the skin nearby. A third, 
grounded electrode is attached to a dis¬ 
tant, neutral part of the body to reduce 
stray electrical interference. The 
needle and reference electrode are con¬ 
nected to the input grids of a push-pull 
amplifier. 

The action potentials are then ampli¬ 
fied sufficiently to be seen or photo¬ 
graphed with an o.scilloscope and camera 
attachment and to be heard on a loud¬ 
speaker. The appearance and sound of 
the waveforms can be analyzed by an 
experienced eleetroniyographer. 

Individual muscle fibers emit small 
monophasic and diphasic transient dis¬ 
charges lasting 1 to 1.5 milliseconds at 
.01 to O.Jl millivolt. They appear in 
trains when the nerve supply to a 
muscle is de.^troyed, and have a crack¬ 
ling sound when heard on the speaker. 

Motor-unit potentials last 5 to 7 mil¬ 
liseconds, range between 1 and 10 milli¬ 
volts, and are di- or triphasic. A com¬ 
bination of motor units di.scharging 
simultaneou.sly may produce amplitudes 
of ;{0 to 40 mv. Motor-unit potentials 
appear only when the muscle contracts, 
with a few exception.^. They sound like 
machine-gun fire. 

The electromyograph recorder is com¬ 
posed of three major components: 


1. A high-gain, low-noise-level, wide- 
range, calibrated, balanced, push-pull 
preamplifier, with built-in calibrator 
(Fig. 2); 

2. A cathode-ray oscilloscope with 
photographic attachment, incorporating 
a nerve and muscle stimulator with va¬ 
riable duration and intensity (Fig. li ); 

A combination mobile loudspeaker 
cabinet and table including the speaker, 
power amplifier, battery, and battery 
charger. 

The preamplifier (Fig. 2) comprises 
three stages of push-pull, resistance- 
capacitance coupled voltage amplifica¬ 
tion. The advantages of the push-pull 
circuit in inedical electronic equipment 
have been discussed in earlier articles. 
It is possible to obtain linear amplifica¬ 
tion of all input voltages between 10 
microvolts and 100 millivolts by means 
of the balanced, tandem, 10-step attenu¬ 
ators R7, R8, RL3, R14. Each attenuator 


has a loss of 3 db per step, making a 
total of 6 db per step for both stages. 
The frequency response is flat ±1.5 db 
from 10 to 4,000 cycles. The time con¬ 
stant is 0.1 second. 

Extraneous electrical intereference is 



grounded 


SHAFT OF 

needle 


NON-INSULATED 
TIP OF NEEDLE 


AMPLIFIER 


Fig. I—Bare needle tip touches muscle fiber. 



FIL VOLTAGE RB.R13,RI4, 30B GAIN PER STEP IN 10 STEPS 


Fig. 2—This high-gain, low-noise, wide-range 


omplifier magnifies muscle action potentials. 
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Fig. 4 —The power amplifier. Llsfening to the Impulses, the physician's diagnosis is aided. 




reduced without shielding? by the screen- 
prid-balancing potentiometer R3. Inas¬ 
much as such interference appears prin¬ 
cipally as a grid-ground signal, R3 can 
be varied to make the undesirable sig¬ 
nals of equal amplitude. Since they are 
already 180 degrees out of phase, they 
cancel. Mechanical tube noises are re¬ 
duced by using 1003*5 (non-microphonic 
6C(i*s) in the first stage. These are 
mounted in rubber-cushioned ceramic 
.sockets. Precision wire-wound resistors 
in the first .stage plus careful shielding 
reduce inherent noise still further. 

The calibrator circuit consists of a 
1.5-volt battery, R21, R22, and a push¬ 
button. When the OP-CAL switch is 
thrown to cal, depressing the cal but¬ 
ton introduces an 0.8 mv square-wave 
pulse. The oscilloscope vertical gain 
control can then be adjusted to secure 
the de.sired deflection. 

The output of the preamplifier is fed 
into the vertical deflection amplifier of 
the cathode-ray oscilloscope (Fig. 3). 
This consists of two BAG? beam-power 
tubes which, because of their high trans- 
conductance and high plate current, 
deliver a high voltage across a low 
plate-load impedance. This produces 
linear deflection, because the beam goes 
off the face of the ‘scope before the 
tubes are driven past the linear portion 
of the characteristic curve. 

The sweep generator employs an 884 
thy ration, OK 7 constant-current pen- 
to<ic, and a 005 limiter. Normally, the 
884 thyratron is biased to cutoff, and is 
prevented by the flCo limiter, connected 
in parallel with it, from flashing oi- 
conducting. However, a simple positive 
pulse from the multivibrator raises the 
grid bias of the thyrati'on, causing it 
to conduct, charging C4. This is then 
discharged at a linear rate through the 
OKT constant-current pentode. When 
the potential across C4 drops to a low 
value, the grid of the OCS limiter is 
driven positive with respect to the 
cathode (since the cathode is made more 
negative than the bias impressed on it 
by R20 and R21). As a consequence, 
the 6C5 comlucts heavily, preventing 
further conduction of the thyratron 
until the next positive trigger pulse 
arrives from the multivibrator. 

The multivibrator con.<ists of two 
6.4C7 pentodes in which the screen 
grids are used as plates for the switch¬ 
ing action. The circuit provides positive 
pulses for triggering the sweep gener¬ 
ator and negative pulses to trigger the 
muscle and nerve-stimulator circuit. 
The frequency is set at 7.5 cycles. 

The square-wave pulse from the ap¬ 
propriate plate of the multivibrator is 
passed through a diffei entiating network 
to produce the sharp, positive trigger 
pulse for the sweep generator. The 
negative trigger pulse is obtained from 
the grid of the nonconducting tube of 


Fig. 3—The muscle impulses show up on this 
oscilloscope for visual evaluation. The same 
unit furnishes potentials for stimulating the 
nerves and muscles with currents of variable 
intensity in pulses of adjustable duration. 
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FIRST AMERICAN PORT TO GET RADAR 


the multivibrator as its voltage sud¬ 
denly swings negative. 

The output of the stimulator circuit 
is a negative square-wave pulse with a 
recurrence frequency of 7.5 cycles. The 
duration may be set at 1, 0.5, and 0.2 
millisecond, and the amplitude varied 
from zero to —90 volts. 

The stimulator is composed of a GN7 
one-shot multivibrator triggered by the 
negative pulse described above. The out¬ 
put, a negative square wave, is passed 
through the GAG7 cathode follower. 
This arrangement minimizes distortion 
of the square-wave stimulus. 

The 6AG7, which is normally con¬ 
ducting heavily, is made to conduct less 
by the negative square-wave input from 
the 6N7. The fall in current in R41 re¬ 
sults in a negative square-wave output. 
The duration of the stimulus is kept 
constant by the 6H6 duration limiter 
which stabilizes the grid-voltage excur¬ 
sions of the two triode sections of the 
nN7. 

The power amplifier (Fig. 4) is a 
two-.stage, resistance-capacitance-cou- 
pled circuit, with frequency compensa¬ 
tion in the plate of the first stage. The 
output is flat from 10 to 10,000 cycles, 
but the lows may be accentuated and 
the highs attenuated by switching in 
the low-frequency booster. The output is 
0 watts undistorted. Careful attention 
to power-supply design is responsible 
for the extremely low hum level of the 
instrument. 

With thr f'rf'eptiotf oj Fi<], j, all illuatrationa jot 
this articlr arr ttrcaentrd b}( ronrteay of 
Dr. //. //. Jasper, 


NEW RADIATION DETECTOR 

A new electronic scintillation counter 
was developed recently by Dr. George 
B. Collins, head of the Physics Depart¬ 
ment of the University of Rochester, 
N. Y. 

Scintillation was the first method 
used by atomic physicists to count radio¬ 
active particles. Using a microscope, the 
scentists counted the tiny flashes of 
light that are made by the particles as 
they hit a fluorescent screen. When the 
Geiger counter and other detectors were 
invented, the scintillation method, which 
was extremely tedious, was dropped. 

Dr. Collins, however, has made the 
scintillation counter completely auto¬ 
matic. A small block of anthracene (a 
coal-tar product) is placed on the end 
of a quartz or Lucite rod. The flashes of 
light produced by the anthracene when 
it is bombarded by radioactive particles 
are ‘'piped’’ through the rod to a multi¬ 
plier phototube which produces electri¬ 
cal impulses and passes them along 
through an appropriate amplifier to a 
counter. 

According to Dr. Collins, scintillation 
counters can count faster than Geiger 
counters. They are more sensitive to 
hard gamma rays and the choice of 
phosphor (anthracene or other) can de¬ 
termine the device’s relative sensitivity 
to alpha and beta particles. The light¬ 
conducting rod allows the phosphor to 
reach into tight places. 
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THOUGH England is the world’s first 
* nation to have installed a port radar 
system (“Radar Eyes Bring Safety to 
Fog-Bound Liverpool,” Radio-Elec¬ 
tronics, December, 1948), the U.S. will 
not be far behind in furnishing radar 
protection to marine traffic. This coun¬ 
try’s initial installation was authorized 
recently by the Board of Harbor Com¬ 
missioners of Long Beach, Calif. Equip¬ 
ment for the installation will be fur¬ 
nished by the Sperry Gyroscope Co. 

A radar scanner atop a 120-foot steel 
derrick at the end of a pier in Long 
Beach’s Outer Harbor will transmit to 
the operator in the pilot hou.se the po¬ 
sition of every ship in the San Pedro 
Bay area within a distance of 10 miles. 
The radar operator will inform ships of 
their exact positions by two-way radio, 
even in the midst of the heavy fog 
banks which roll in from the sea. Har¬ 
bor pilots will carry portable equip¬ 
ment for communication with the radar 
operator, and pilot boats will have per¬ 
manent installations. With radar and 
the two-way radios, it will be possible 


to direct any vessel safely through the 
entrance in the breakwater system to 
any desired berth. 

The procedure employed during bad 
weather will be similar to the Ground- 
Controlled Approach method used with 
aircraft. With the aid of a mobile radar 
station, aircraft are “talked down” in 
the GCA system—ground observers 
watching the radar ’scope know the 
plane’s position and tell the pilot by 
radio every few seconds exactly what 
to do to maintain proper approach. 

The Long Beach ship radar will op¬ 
erate with approximately the same pro¬ 
cedure, except that the radar station 
will be fixed. Like GCA, the port radar 
will be accurate to within 50 feet. The 
shore operator will be able to act only 
in an advisory capacity, as all respon¬ 
sibility for control and direction of the 
ship rests with the pilot. 

Because of its novelty, the system will 
be operated at first on an experimental 
basis, but it is expected to prove so 
vital that all major American ports will 
follow Long Beach’s pioneer example. 
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S INCE the sensational announce¬ 
ment of the crystal tiiode, or 
transistor, several months ago, 
radio expei-inienters have been 
waiting impatiently for manufactured 
versions of this <levice. We have com¬ 
municated with several manufacturers 
known or expected to be planning tran¬ 
sistor production, but have obtained no 
commitments as to a date on which 
crystal triodes might be expected to 
appear on the market. In the meantime, 
a few brave souls have made simple 
experimental transistors for the prime 
purpose of <loing a little advance play¬ 
ing with the gadget; most builders, 
however, have complained of electrical 
instability and lack of mechanical rug¬ 
gedness. 

The author has constructed several 
t ansistors employing various mechani¬ 
cal arrangements. Although the elec¬ 
trical behavior of some of the models 
was interesting and quite satisfactory, 
;/.l sufTered more or less from niechani- 
<■ 1 <lelicacy. In each case, the germani¬ 
um wafer and the two S-shaped, pointed, 
tungsten whi.-^kers required were ob¬ 
tained by disassembling two 1N34 crys¬ 
tal diodes. One whisker is obtained from 
each diode, and one germanium wafer 
is left over for experimentation. The 
1N34 undoubtedly has been the source 
of parts for all home-made transistors 
built up to this time. 

Without going into the theory of 
transistor operation in this article, we 
show the basic arrangement of a crystal 
triode as an amplifier in Fig. 1. An 
oscillator circuit also can be made by in¬ 
troducing feedback between the output 
and input portions of the triode circuit. 
From this drawing, it may be seen that 
the transistor is simply a two-whiskered 
crystal unit. The emitter whisker is 
biased with a low positive voltage and 
is comparable to the control grid of a 


triode tube. The coftcefor whisker re¬ 
ceives a much larger negative voltage 
from a B-battery and is comparable to 
the plate of a tube. The germanium 
wafer, commonly referred to as the 
crysta!, is comparable to the cathode of 
a tube. In order to obtain transistor 
action (that is, to have the emitter volt¬ 
age control the collector current in 
much the same fashion as the grid volt¬ 
age of a tube controls the plate cur¬ 
rent), the two whiskers must touch the 
germanium surface firmly at points ex- 
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Pig. I—This is a basic fronsistor amplifier. 

tremely close to each other (.002-inch 
.reparation is the figure that has been 
published widely). The job of mounting 
the two whiskers as close together as 
this, so that their tips do not touch each 
other but still press down upon the 
germanium .surface, is the formidable 
mechanical obstacle which most experi¬ 
menters have found. 

Recently, Ralph Jacobson, W0YEE, 
produced a mechanically rugged tran¬ 
sistor for the author’s experiments, 
using 1N34 parts. It is the novel, easily 
duplicated construction of this unit 
which is described here. 

Construction 

Fig. 2 is an exploded view, showing 
how the various parts of a 1N34 have 
been utilized in construction of the crys¬ 
tal triode. 


The 1N34 consi.^ts of two threaded 
brass end plugs which are screwed into 
opposite ends of a small ceramic tube. 
The tungsten whisker is soldered to one 
of these plugs and rests upon the sur¬ 
face of the germanium wafer. The 
wafer is .soldere<l to the end of a brass 
pin passed through a central hole in the 
other end plug and held by a setscrew. 
These parts are all shown, ready to go 
together, in Fig. 2. After adjustment a^ 
the factory, the ceramic tube is filled 
with wax. This wax has been injected 
through a hole in the side of the ceram¬ 
ic tube; this hole served previoiusly for 
an access point through which the 
whi.*sker could be moved about to various 
spots on the germanium surface during 
electrical adjustment. 

After obtaining two lX34’s, the first 
step in the construction of the triode is 
carefully to pick out the sealing ma¬ 
terial which plugs the hole in the cer¬ 
amic tube of each unit. This may he 
<lone with a needle, being cautious not 
to dig any deeper into the unit than the 
thickness of the ceramic wall. The next 
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step is slowly to melt out the wax by 
heating the entire unit. Hold it high 
over a low flame. Make no attempt to 
rush this operation. The wax will run 
out through the side hole. After the 
wax has been expelled, the tinned fer¬ 
rules which hold the pigtails may be 
peeled off the end of each unit with the 
aid of diagonal cutters. This will expose 
the two brass end plugs which then may 
be unscrewed. 

After removing the end plugs, un¬ 
solder the whiskers from their plugs 
and bathe them in carbon tetrachloride. 
The next step requires painstaking 
care: saw one of the whisker plugs 
vertically in half, using the thinnest 
obtainable jeweler’s saw blade, to ob¬ 
tain the two separated halves shown as 
parts A and C in Fig. 2. Solder one 
whisker to each half. The tungsten wire 
-is a little tricky to solder and may re¬ 
quire acid soldering flux. If the latter 
is used, wash the finished job thorough¬ 
ly in strong soapy water, give several 
rinsings in clear water, then dry the 
parts and bathe them in carbon tetra¬ 
chloride. Next, using Duco cement, 
fasten the two halves of the split end 
together with an insulating separator 
(part B in Fig. 2) made from Lucite 
or Plexiglas inch thick. Be careful 
to keep the thr(*ads of the split plug 
aligned. Then, with a needle, toothpick, 
or slender tweezcM's, bend the tips of 
the whiskers together until they have 
the smallest separation without actually 
touching each other. It will help to u.se 
both a magnifying glass and continuity 
meter in this operation. 

Screw the two-whiskered plug back 
into one end of the ceramic tube, and 
the germanium-holding plug F into the 
other end. Using a magnifying glass 


thrcadcd brass end plug split m half 



Fig. 2 — Exploded view shows transistor parts. 
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(or the naked eye if yours is that good), 
look through the tube hole to see whether 
the whiskers are both in contact with 
the germanium surface and also whether 
threading in the germanium plug has 
twisted them. If the w’hiskers are 
twisted or are touching each other, 
separate them with a needle or tooth¬ 
pick inserted through the hole. If they 
are spread too far apart, push them 
closer together with the needle. If the 
whisker tips are not in contact with the 
germanium surface, loosen the setscrew 
in the germanium end plug and cau¬ 
tiously push the end of the germanium 
pin inward by means of a pin inserted 
into the center hole of the plug, until 
contact is made. Then retighten the 
setscrew. 

The final step is to solder a wire pig¬ 
tail lead to each half of the split w^hisker 
plug (A and C in Fig. 2) and also to 
the germanium plug F. The soldering 
operation must be completed quickly in 
order not to melt the solder holding the 
whiskers or damage the germanium 
w’afer. 

Throughout the construction, take 
care not to handle the germanium wafer 
or the whiskers with the fingers any 
more than is absolutely necessary. If 
there has been excessive handling, both 
the whiskers and the germanium wafer 
should be bathed in carbon tetrachloride 
or lacquer thinner. 

Fig. 3 shows how the completed tran¬ 
sistor assembly appears in cross section. 
Letter symbols are the same as those in 
Fig. 2, The photographs also show con¬ 
structional details. 

Adjustment 

After the unit has been assembled, 
set up the test circuit shown in Fig. 4, 
and test the crystal triode according 
to the following procedure. Either half 
of the split end plug may be chosen as 
emitter or collector, 

1. With switch S2 open, close switch 
SI. The emitter current, read with mil- 
liammeter Ml, should not exceed 20 ma 
and undoubtedly will be in that neigh¬ 
borhood at the outset, 

(The 20-ma emitter current is very 
much greater than the figures common¬ 
ly published. These range from a frac¬ 
tion of a milliampere to 1 or 2 ma. 
Transistors made by different experi¬ 
menters vary widely for reasons still 
unknown. The performance of transis¬ 
tors made by readers therefore may be 
entirely different from that of the one 
described here; the difference should be 
no cause for discouragement or alarm 
but should, instead, prove to be a strong 
incentive for experimentation.— Editor) 

2. Open SI and clo.se S2. The collector 
current, read with milliammeter M2, 
should not exceed 0,5 ma, 

3. If emitter or collector current is 
in excess of the values given, reverse 
the emitter and collector terminals and 
repeat steps 1 and 2. If the currents 
still are excessive, unscrew’ the ger¬ 
manium end plug, loosen the setscrew, 
and rotate the germanium pin to expose 
new surface points to the wdiiskers. Re¬ 
insert the end plug, respace the whisk¬ 


ers if necessary, and repeat the tests. 

4. When approximately correct emit¬ 
ter and collector currents are obtained, 
label the emitter and collector terminals 
by marking the w’hisker end of the cer¬ 
amic tube. 

Check the transconductance of the 
triode in this manner: 



Fig. 3—Cross-section of finished transistor. 


emitter terminal COLLEaOR TERMINAL 



Fig. 4—Tost circuit reveals characteristlc$. 


1. Close Switch S2 and record the 
reading of milliammeter M2 as II, 

2. Leaving S2 closed, close SI, noting 
the new reading of milliammeter M2, 
Record this second M2 deflection as 12, 

3. The transconductance in micro¬ 
mhos is 

1,000 (I- —Ii) 

1.5 

The builder should aim for the high- 
e.st transconductance he can obtain with 
a given germanium w’afer. Magazine 
articles have reported transconduc¬ 
tances as high as 15,000 micromhos. The 
author has found that transconduc¬ 
tances of 1,000 to 3,000 (comparable to 
such tubes as the GJ5, 6SQ7, GT7, etc,) 
may be obtained readily wMth little or 
no adjustment on a transistor of the 
type described in this article. Rotating 
the germanium wafer to expose better 
spots to the two whiskers has yielded 
transconductances a little higher than 
5,000, but the author has not exceeded 
that figure. 

After all adjustments are completed, 
the side hole in the ceramic tube should 
be closed with a small piece of Scotch 
tape. We do not recommend filling the 
interior of the unit with any of the 
waxes ordinarily available to the home 
experimenter. 

Some question is apt to arise as to 
capacitance betw’een the two halves of 
the split whisker plug. The author 
checked this and found it to be 2.45 /i/if 
in his unit at a test frequency of 1 me. 
This is comparable to the grid-plate 
capacitance in a corresponding triode 
tube, smaller, in fact, than in such tri- 
odes as GJ5, 6SL7, GSN7, etc. It should 
cause no trouble. 
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Photoflash Unit 


or Your Camera 


A voltage^doubler saves 
space and weight in this 
useful photographer’s aid 


By W. C. BROWN * 

S EVERAL years ago the writer 
built an electronic flash oufit for 
his own use. While it gave excel¬ 
lent service, it was far bigger and 
heavier than necessary, and as time 
went by the desire for a more conveni¬ 
ent unit grew. 

No small amount of thinking and in¬ 
numerable paper sketches finally re¬ 
sulted in a mental picture of what the 
new unit should be like. Remembering 
that electronic components are almost 
always rated for continuous duty and 
that the duty cycle in electronic flash 
service is very low, a few rough calcu¬ 
lations showed that components with 
very low ratings were ample. This rea¬ 
soning even applied to capacitors, al¬ 
though not to the same extent as to 
transformers, rectifiers, and resistors. 

War-surplus components are gener¬ 
ally of excellent quality and attrac¬ 
tively priced. But they are heavy. All 
the transformers listed in advertise¬ 
ments and having the desired secondary 
voltage delivered 100 ma or more. You 
simply don’t carry such a transformer 
around in your pocket; and since light 
weight was a requirement, these trans¬ 
formers were ruled out. Further medi¬ 
tation provided more answers: If a 
light-weight transformer delivering 
2,000 volts d.c. at the rectifier output is 
not available, why not voltage-double 
from a light-weight, lower-voltage 
transformer? 

A capacitor connected across an un¬ 
loaded d.c. circuit will charge to the full 
peak voltage across the circuit, and an 
unloaded voltage doubler will have ex¬ 
actly 2\/2E,„,, across its output. In a 
photoflash unit previously sketched out, 
the flashing capacitors also served as 
part of the voltage doubler so they 
would charge to twice the transformer 


*SiRnal Corps Engineering Laboratories, Fort 
Monmouth. N. J. 



Frequency meter case contains the power sup¬ 
ply for the flash unit. Three receptacles for 
flash guns are shown; the author later added 
two more, as the circuit diagram shows. The 
panel is mounted on %-inch spacers to make 
room for the energy-storage capacitors within. 

peak secondary voltage. Using a 900- 
volt transformer this gives 2(1.414X 
900) = 2,545 volts. 

Now the foregoing is true only where 
there is no loading on the circuit and 
the back-resistance of the rectifier is 
infinite. Neither condition applies in the 
unit described here; and since the back- 
resistance of dry-disc rectifiers is rela¬ 
tively low, the voltage across the capa¬ 
citors in this unit turns out to be only 
about 2,000. But that is plenty. 

If thermionic rectifiers are used, the 
output voltage will approach the 2,500- 
volt figure because of their high back- 
resistance. In such a case, for the 
welfare of the capacitors, it is sug¬ 
gested that a 700- or, at the most, a 
750-volt transformer be used. 

Having decided upon a voltage doubler, 
the next question was the type of rec¬ 
tifier to be used. After considering all 
the factors of weight, cost, and life, 
dry-disc rectifiers were selected over 


vacuum tubes with the necessary two 
filament transformers. There is very 
little choice, however, and two tubes 
(2X2’s) and two filament transformers 
may be used in place of the dry-disc 
rectifiers used by the writer. It might 
be added that the thermionic-rectifier 
system will cost a little less and weigh 
a little more than the dry-disc type. 
The schematic is shown. The next prob¬ 
lem was where to obtain the parts. The 
advertisements of dealers in surplus 
materials revealed that almost all of 
the needed components were listed. The 
writer used two 15-uf and two 10-uf 
capacitors wired to give two 25-pf units 
for the energy-storage capacitors. These 
fit very nicely into the case used. Sub¬ 
sequently, regular 24-pf photoflash ca¬ 
pacitors were found in the surplus 
market. While these are made for 2,000- 
volt photoflash service, they have 
stamped on the case “24 MFD—1500 
VDC Work—3000 VDC Peak.” The 
dealers apparently feel that it would 
be unethical to advertise them for 2,000- 
volt photoflash service when they are 
plainly marked for 1,500 working volts. 
So they won’t be found in the adver- 



Th« trigger circuit installed in the lower 
front compartment of the case. The 6H6 was 
later replaced with twa selenium rectifiers 
to give enough capacity for five flash tubes. 
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tisements as photoflash capacitors, but 
they are intended for such service and 
will last for a long time. 

The case used was intended for the 
BC-221 frequency meter. The canvas 
cover and all internal fittings and hard¬ 
ware except three items were removed. 
The angle brackets in the upper com¬ 
partment for mounting the panel were 
left in, as was the partition separating 
the upper and lower compartments and 
the partition separating the lower com¬ 
partment into two parts. The outside of 
the case was given a coat of flat black 
lacquer and waxed when dry. The re¬ 
sult was a neat and attractive unit. 

The power supply was mounted on a 
U-shaped chassis and fitted into the 
large lower compartment. This chassis 
contains the power transformer, the 10- 
pf voltage-doubler capacitor, the recti¬ 
fier, the 6.3-volt transformer for all 
heaters and the pilot light, and a termi¬ 
nal strip for connection to the other 
chassis. The writer fastened the power 
transformer and the 10-nf capacitor by 
using a length of flexible No. 14 wire 
with spade bolts on each end. This 
makes a flexible U-clamp, and two of 
these for each component will hold it 
very firmly to the chassis. The chassis 
was held in by drilling and tapping 
8-32 holes in the lips of the chassis and 
then drilling matching holes in the side 
of the case. Flat-head 8-32 screws were 
used to hold the chassis positively in 
place. 

The trigger circuit is also mounted on 
a U-shaped chassis with 1-inch lips. The 
2D21 was chosen instead of the 0A5 
solely because of cost. The 2D21 and its 
filament transformer are surplus items, 
and together cost less than the non¬ 
surplus 0A5. 

In operation this circuit is simple. 
The grid of the 2D21 is normally biased 
beyond cutoff; but when the synchroniz¬ 
ing contacts on the camera are closed, 
the grid is made positive. The tube 
immediately fires and capacitor C dis¬ 
charges through the tube and the trigger 
transformer T in the cathode circuit. 
This pulse in the trigger-transformer 
primary induces a 12-15-kc pulse in its 
secondary, which is connected to the 
flash-tube grid, and causes the flash to 
fire. 

C is, of course, essential, and without 
it, the circuit won’t work. This is due 
to the high IR drop that would exist 
across R the instant the 2D21 started 
to conduct. This drop would be so high 
that the plate voltage on the tube would 
immediately drop below the firing volt¬ 
age when the tube started conducting. 
C thus provides a low-impedance power 
source for the 2D21 during the short 
period of time necessary to generate the 
trigger pulse. It, of course, recharges 
between flashes. 

The trigger transformers used are 
model-gas-engine ignition coils. Several 
manufacturers are now building small 
transformers for this service and they 
will serve just as well as the small ig¬ 
nition coils. Shown alongside the main 
unit schematic is a schematic of one 
flash-tube unit with its wiring. The 


trigger transformer is mounted directly 
on the back of each reflector. 

The plate voltage for the 2D21 could 
be taken from a voltage divider across 
the B-supply. This would load the 
doubler still further and lose a few more 
volts in the output. With 117-volt, 50-ma 
selenium rectifiers and electrolytic ca¬ 
pacitors as cheap as they are, it was 
decided to double the 117-volt supply 
and provide a separate power supply for 
the trigger circuit. As indicated in the 
diagram, the trigger circuit will simul¬ 
taneously fire as many as five flash 
tubes. The circuit is, of course, a simple 
voltage doubler; but remember—the 
selenium stacks are insulated for only 
approximately 130 volts, and in this 
circuit voltages as high as 250 appear 
between the rectifier plates and .ground. 
Be sure to insulate the rectifiers from 
the chassis when mounting them. Small 
ceramic standoffs are suggested. The 
photograph of the trigger circuit com¬ 
ponents shows the 6H6 originally used; 
the selenium rectifiers were added later 
to increase the number of flash tubes 
that could be triggered. 

The four units comprising the 25-pf 
energy-storage capacitors (which are 
also part of the voltage-doubling cir¬ 
cuit) are mounted in the upper com¬ 
partment of the case. We do not know 
whether two of the regular photoflash 
capacitors available as surplus will fit 
in, but one of them definitely will. If 
two will not fit, the reader can mount 
one or both right on the light standard. 
The diagram shows that while only two 
capacitors are in the circuit, three extra 
outlets are provided on the panel for 
remote flash lamps with their own 25-nf 
capacitors. This procedure eliminates 
the IR drop of a long lead to the flash 
tube and avoids the inductance and 
capacitance effects of a 10- or 15-foot 
piece of co-axial cable. 

Remember that all exposed high- 
voltage leads should be of flexible co¬ 
axial cable. An insulation breakdown 
will result only in a short across the 



Dry-disc rectifiers In lower rear compartment. 


output of the unit and never endangei' 
anyone coming in contact with the leads. 
All wire carrying high voltage within 
the unit should be made with hookup 
wire insulated for 5,000 volts. 

The photographs show the completed 
unit in operating condition. Note that 
the panel is flush with the face of the 
top compartment. The panel-mounting 
brackets left in the case will recess the 
panel if it is mounted directly on them. 
With the panel recessed, there is not 
enough clearance between it and the 
capacitor bank for the panel-mounted 
components. Using a ^<4-inch aluminum 
panel, %-inch spacers will bring it 
exactly flush and provide sufficient 
clearance for the switch, pilot light, 
receptacles, and so on. 

This equipment has been in use for 
some time, and its performance equals 
any seen by the writer from commercial 
units costing $150 to $250. It will handle 
five lights giving 12,000,000 peak lu¬ 
mens each. And the total cost is less 
than $30.00. 


MATERIALS FOR PHOTOFLASH UNIT 
Resistors: 3—100,000, 1—200,000 , 2—220,000 ohms, i/j 
watt; I—750-1,500 ohms, 5 watts. 

Capacitors: 3—8 ^50 volts, electrolytic; I—10 ^f, 

I kv, oil-filled: 2—25 nf, 2 kv. 

Tubes: I—2D2I, I—6H6, I—GE FT-14. 

Transformers: 1—6.3-volt, I-ampere; I—tOO-volt, 
25'ma or equivalent. 

Miscelloneous: I—model>gas>engine ignition coil; 
12—117-volt, 50-ma, dry-disc or selenium rectifiers; 
|.5—^flash-lamp assemblies; I—miniature 7-pin tube 
socket; I—s.p.s.t. toggle switch; 3—3-connection fe¬ 
male, polarised panel receptacles, insulated for high 
voltage; 1-3—mole plugs to fit; 1—4.3-volt pilot-lamp 
assembly; I—case; necessary hardware. 



MAY, 


949 


Complete schematic diagram of the flash unit. Use high-voltage cable for ignition circuits. 
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Telephone Lines in Broadcasting 


By LEIGH L KIMBALL* 


Part II — Maintenance, attenuation, 
noise, and communication problems 


T he first part of this article (April 
issue) explained methods of equal¬ 
izing telephone lines used for car¬ 
rying broadcast programs. The 
broadcast engineer must also be famil¬ 
iar with the techniques of measuring 
noise and loss on these lines and with 
maintenance procedures. 

Line loss depends on loop makeup 
(sizes of wires used), equalization ap¬ 
plied, and length. It is more easily 
measured than calculated. It is also 
affected by line terminal impedance, 
which may or may not be equal to the 
input and output impedances of the 
loss-measuring equipment. Therefore, a 
definition of line loss which takes opera¬ 
tional mismatch into account must be 
used. It is as follows for fiOO-ohni pro¬ 
gram equipment: 

Tlie di(Terence between the refer¬ 
ence power level which a generator 
of 600 idiilis internal resistance will 
deliver to a 600-ohiii resistive loail, 
and the level received in a 600-ohni 
measuring set at the line output 
lerininals when the gimerator is 
eoiineeted to the line input termi¬ 
nals, is the line loss. 

Note that any impedance mismatches 
are conveniently taken care of by such 
a definition. It is important to eliminate 
impedance mismatch as a factor in loss 
measurement because line terminal im¬ 
pedances vary widely. The ariangement 
used for frequency-response measuve- 
ment (Fig. 2 in April article) is also 
ideal for loss measurement. The meas¬ 
uring set may simply be a calibrated 
amplifier used for presetting programs. 

Noise 

All telephone lines are subject to a 
certain amount of induced cross-talk 
interference. Cross talk may come from 
several sources—dial systems, teletype 
machines, tone and d.c. telegraph, spe¬ 
cial high-frequency ringing systems, 
and faulty voice circuits, to list a few. 
Objectionable hum on the line is usually 
an indication of an unbalance or a long, 
unterminated branch somewhere in the 
circuit. 

Unusually long lines are, of course, 
especially subject to cross talk. As the 
audio signal travels down a long line, 
it may be attenuated to a relatively low 
level. However, the induced noise tends 

* Chief Knpineer, WASH-FM. 


to remain more or less constant along 
the line. The result may be a small 
signal-to-noise ratio. To combat this 
situation, the highest permissible power 
level should always be delivered to the 
line. The maximum levels which have 
been agreed upon* are: 


Program material.8 VU 

Sus^tainerl te^t tones.0 VU 

400- or 300-cycle tone for program 
level setting.8 VU 


(VU db above 1 niw.) 

The -1-8-VU level for program trans¬ 
mission has been set as high as possible 
to give the broadca.ster the best signal- 
to-noise ratio consistent with proper 
cross-talk protection to other services 
handled through the telephone ex¬ 
changes. 

Other solutions are available to the 
broadcast engineer having trouble with 
line noises. An audio boo.ster or re¬ 
peater amplifier may be installed at an 
intermediate point on the line to re¬ 
store the program level before it drops 
down into the noise. Where the line 
length i.s not excessive, but noise is 
giving trouble, it may be necessary to 
move the radio-loop pair to another 
point in the telephone cable (or cables) 
of which it is a part. The usual prac¬ 
tice is to move it 25 pairs away from 
the point where it is giving trouble. 

The VI pad 

An attenuation pad is not necessary 
between the amplifier and the line to 
maintain frequency response; it would 
have absolutely no effect on the over-all 
response if the pad were the same as the 
amplifier's internal impedance. 

However, the pad is necessary to 
make the volume indicator at the line 
input read accurately and to provide 
the correct meter damping on program 
material. The damping factor is espe¬ 
cially important when several V,I.*s 
in a system must be co-ordinated. An 
attenuation pad between the amplifier 
and line as shown in Fig. 1 will reduce 
V.I. error which could result from con¬ 
necting the V.I. directly across the line. 
This is important because telephone-line 
terminal impedances vary over a wide 
range and the standard V.I. is designed 
to have the proper damping and power 
calibration when connected across an 
amplifier and load, both of which have 
an impedance of 600 ohms. The pad is 


also extremely important if a bridging 
amplifier is connected acros.s the output 
of the line amplifier, as line capacitance 
will probably reduce the high-frequency 
output of the line amplifier even if the 
line is perfectly equalized at the far 
end. The capacitance effect at the send¬ 
ing end can be eliminated from the 
bridging amplifier by isolating the line 
by means of a 600-ohm pad. A 6-db pad 
usually gives sufficient isolation to make 
the amplifier load look like 600 ohms 
over the audio range, but 8 to 10 db may 
be desirable when equalizing by method 
1 in Fig. 6 of the April article, in which 
case the input impedance of the line 
may be several thousand ohms at medi¬ 
um audio frequencies. However, exces¬ 
sive attenuation only increases amplifier 
distortion if the correct power level to 
the line is maintained. 

Telephone communication 

Communication between the remote 
point and the studio is essential for 
program production. There are several 
ways of maintaining it. Telephone com- 



Fig. I—Isolating pad lor volume indicator. 

munication may be carried on rm the 
program loop itself. This is certainly 
desirable economically, and is often suf¬ 
ficient for small stations. Modern con¬ 
trol consoles of the type usually em¬ 
ployed by small stations have elaborate 
provisions for talk-back and cueing to 
remote points, and these should be used 
whenever possible. 

When a greater degree of reliability 
and flexibility is required, a PL (private 
line) to the remote point may be hired 
to parallel the program loop. The PL 
may be another loop of the same high 
quality as the radio circuit, or it may be 
(and usually is) a less expensive line 
designed primarily for telephonic com¬ 
munication, In the latter case, there 
may be loading coils left in the line, 
but even so, the PL will put the show on 
the air (which, after all, is the main 
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Coupling Capacitors 
Can be Troublemakers 

By JOHN T. BAILEY 


commercial consideration) should the 
regular program loop fail. 

Several telephone arrangements are 
possible for PL work, and the best one 
depends upon the individual case. 

Line maintenance 

Certain procedures of routine line 
maintenance will pay big dividends as 
program insurance. 

1, An early-morning check of all lines 
which will be used during the day. 

a. Resistance and noise check is suf¬ 
ficient on most lines. In this case, 
all lines are permanently termi¬ 
nated in 100,000 ohms, used only 
for the resistance check. 

b. A rouml-robin check is most satis¬ 
factory when a one-way amplifier 
has been installed on the program 
line at an intermediate exchange 
because of extreme line length. In 
this case, the PL and radio circuits 
must always be connected together 
by the remote operator after finish¬ 
ing his program. A standard tone 
or program material may then be 
fed down the PL from the studio 
to return via the program loop, 

2, A complete check of frequency re¬ 
sponse, loss, and noise should be made 
on all lines once a month, especially 
those lines which are seldom used but 
may be called up on short notice. A 
calibrated amplifier or standard 
transmission set is invaluable in 
making these checks. 



Loop numbers are very important to 
the broadcast engineer. They should 
always be obtained at the time of line 
installation, as the loop number des¬ 
ignates the whole circuit in the rec¬ 
ords of the telephone company. Should 
there be trouble on a circuit, the 
Wire Chief in the first exchange on 
the faulty loop should be called. The 
first piece of information he will re¬ 
quire is the loop namber. As some 
lines may pass through several ex¬ 
changes, any information about a 
line is very helpful in an emergency. 
A sample form page for keeping line 
records is shown in Fig. 2, One such 
page should be kept for each line; 
the result will be a whole notebook 
full of valuable information. 


M any readers may have won¬ 
dered why the writer felt it 
necessary to include a 200- 
megohm range in the novel 
ohmmeter described in the April issue 
of Radio-Electronics. There are many 
important reasons why no modern serv¬ 
ice shop is complete without such a 
high-range instrument. 

In present-day circuits 10-niegohm 
resistors are commonly used as grid re¬ 
sistors in low-level audio stages, with 
tubes such as the 12SQ7, 12AT6, and 
many others. The resistors develop bias, 
and they cannot be measured without a 
high-range meter. Even higher-value 
resistors are used for grid bias in hear¬ 
ing-aid and subminiature-tube circuits. 

Probably the most extensive use of a 
200-megohm range is for checking d.c. 
leakage resistance of capacitors other 
than the electrolytic types, A good pa¬ 
per capacitor will have a resistance 
above JlOO megohms, though in many ap¬ 
plications a lower resistance is immate¬ 
rial. However, there are numerous in¬ 
stances where high resistance is re¬ 
quired. 

Coupling between audio stages is one 
important instance, as shown by C in 
Fig, 1. This capacitor sometimes gets 
fouled with dust and dirt and develops 
a low resistance over its exterior sur¬ 
face. Extremes of temperature as en¬ 
countered in auto radios cause expan¬ 
sion and contraction of the inside foils 
and eventually low-resistance paths, be¬ 
sides other defects. Since these coupling 
capacitors have high d.c. potentials 
across them at all times, they act as 
bleeders when low in resistance and 
divert small currents through the fol¬ 
lowing stage’s grid resistor, thus pro¬ 
ducing a voltage opposite in polarity to 
that stage’s grid bias. Hence, the fol¬ 
lowing stage’s grid bias is reduced and 
more plate current flows, causing the 
tube to operate under incorrect condi¬ 
tions. Many a tube has gone soft and 
had to be replaced because of a leaky 
capacitor coupling its grid to the plate 
of a preceding stage. 

Furthermore, the increased plate cur¬ 
rent causes the tube to operate at a 
higher temperature and this increases 
the amount of grid current flowing, 
which also reduces the negative grid 
bias. Therefore, when using output 
tubes such as the 25L6, 50L6, 117P6, 
and so on, a low-value grid resistor is 


recommended to limit the undesirable 
accumulated voltages developed by the 
faults just mentioned. 

Another capacitor which has no plate 
voltage across it, but which can cause 
plenty of trouble, is the coupling ca¬ 
pacitor C in Fig, 2, from the volume- 
control tap to the grid of a 12SQ7 tube 
in a typical diode-detector-a.v.c.-first- 
audio circuit. When this capacitor’s re¬ 
sistance drops, even if it is no lower 


8 + 

Fig. 1—Capacitor C becomes voltage divider. 

than 50 or 75 megohms, the set will 
overload on strong signals. This is be¬ 
cause the volume control will have an 
a.v.c. potential of possibly —25 volts 
d.c, across it on a strong signal. This 
25 volts is shunted by the leaky capaci- 
toi* of, say, 50 megohms in series with 
the following tube’s grid resistor of 10 
megohms, with the grid connected to the 
common junction. Hence, the grid gets 
a negative bias equal to of 25 volts 
(10/10 -f- 50 = M\) which is sufficient to 
cut off the plate current of a high-mu 
triode. 

A word of advice: check all coupling 
capacitors with a hiyh-rongc ohmmeter 
and replace all which test under 100 
megohms. It is amazing how many ca¬ 
pacitors in midget sets have low re¬ 



sistance values. And how the distortion 
can be cleaned up and the output in¬ 
creased by replacing them! But don’t 
expect to find these offenders with an 
ohmmeter range of less than about 200 
megohms because 100 megohms, even 
on a 200-megohm range, is in the crowd¬ 
ed portion of the scale. 
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Test liistriiiiieiits 


Survey of Multitesters 






Supreme 644, a deluxe instru¬ 
ment with 98 different ranges. 


The Precision Series 85 is o 
good all-purpose instrument. 


Superior's Model 670 is popular 
with rodio service technicians. 


A low-cost meter Is Chicago 
Industriol Instrument's 431. 


A common sight on many service 
benches is Rodia City's 488. 


By RUFUS P. TURNER 

and 

ROBERT F. SCOTT 


The Model 630 (Triplett) mea> 
sures currents as low as 1 ^a. 


Populor with hams and service 
technicians —- the Simpson 260. 


The Hickok Model 435 measures 
a. c. at 5,000 ohms per volt. 
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Test Instniinciits 


Eteeit*iviii specifU^aiious of popular uittlliieslers — 
still the most valuable railio service iusiruuteuls 


T he nonelectronic volt-ohm^milli- 
ammeter, commonly called the 
**v.o.m./* long has been considered 
the foundation instrument for all 
radio test benches. This meter is the 
basic test tool which the new radioman 
buys first and is apt to use more fre¬ 
quently than any other piece of gear 
in the shop. It is versatile and can be 
used under a variety of work condi¬ 
tions. It is especially long-lived—as 
long as the user does not set it on the 
10-ma range and put 100 volts across 
it! 


Modern volt-ohm-milliammeters pro¬ 
vide a.c. and d.c. voltage coverage suf¬ 
ficient for all usual receiver and trans¬ 
mitter measurements. The average re¬ 
sistance range is somewhat better than 
in pre-war models. Very nearly all the 
new meters check d.c. amperes, as well 
as milliamperes and—in some cases— 
microamperes. Only a few measure a.c. 
milliamperes and amperes, but this is 
not ordinarily necessary in radio serv¬ 
icing. 

The prices range somewhat higher 
than in earlier models. (The average 


price of thirty current models is $39.) 

The accompanying table lists infor¬ 
mation on most of the popular models. 
Technicians can use the data for guid¬ 
ance in selecting a new meter. 

SYMBOLS 

*—Alternating current ranges 

1— Resistance range can be extended with external 
batteries 

2— Same ranges available at 1.000 ohms/volt 

3— 1.2'^ 30*, 60’, and 120-ampere external shunts 
available 

4— 1’, 5-, 10*. 25’, 50-, 75’, ond lOO-ampere shunts 
available 

5— 25’, 50’. 75’, and lOO-ampere shunts available 
^Meter has output ranges same as the a.c. volts 

ranges 


Case (in.) 


Manufacturer and Model 

D.c. volts 

A.c. volts 

Direct current 

Resistance 

Other functions 

weight 

Scales 

Control 

Chicago Industrial 
Instrument Company 
Model 42|6 

0-7.5-15-150- 

750-1,500 

1,000 ohms/v 

0-7.5-15-150- 

750-1.500 

1,000 ohms/v 

0-7.5-75 ma 

0-5k-300k 

ohms 


H; 5A 
W- 1-S- 

D:r 

4 lbs 

3 

2.2 in. 

toggle 

switch; 

jacks 

Model 431 

0-30-300- 

1,500 

2,000 ohms/v 

0-15-150- 

1,000 ohms/v 

0-150 ma 

0-3k-300k 

ohms 


H: 5A 
W:2-1‘ 

D; 2H 

4 lbs 

3 

1.6 in. 

rotary 

switch; 

jacks 

Model 450A 

0-510-50- 
100 500-1.000 

1,000 ohms/V 

none 

0-1 ma 

0-5k-50k- 
500k ohms 


H: 3A 
W: 2H 
D: 2H 

12 oz 

2 

1.7 in. 

rotary 
switch; 
jacks 

Model 458 

0 5 10-50-500- 
2,000 

1,000 ohms/v 

0 12.5-25- 
125 250- 
1,250 

1,000 ohms/v 

0-1-10 100 ma; 
•0-2.5-25-250 ma 

0-Ik 200k 

ohms; 0-2 
megohms 

-5 to -t-55 db 

H; W/b 
W:6J4 

D: 

8 lbs 

5 

3.1 in. 

rotary 
switch; 
jacks 

General Electric Company 
Model UM-3 

0-2.5-10-50- 

250-1,000- 

2,500 

2,000 ohms/v 

0-2.5-10-50- 

250-1,000- 

2,500 

1,300 ohms/v 

O-l-IO-IOOma; 
O-I-IO amps 

0-Ik-look 

ohms; 0-1 
megohm' 

-12 to -i-55 db 
(5 ranges) 

H: 9 

W: 10 

D; Ays 
9Mlbs 

5 

rotary 

switch; 

jacks 

Model YMW-1A« 

0-2,5-10-50- 

250-1,000 

20,000 ohms/v 

0-2.5-10-50- 

250-1,000 

1,000 ohms/v 

0-50 [la; 
0-0.5-5-50-500 

ma 

0-2k-200k 
ohms; 0-20 
megohms 

—4 to -i-62 db 
(5 ranges) 

H: lOJi 
W:9?4 

D: 4 

9 lbs 

5 

4l^-in. 

meter 

rotary 

switch; 

jacks 

Hickok Electrical 

Instrument Company 
Model 435*^ 

0-2.5 10-50- 

250-1,000- 

5,000 

20,000 ohms/v 

0-2.5-10-50- 

250-1,000- 

5,000 

5,000 ohms/v 

0-50 [xa; 

0 2.5-IO-50-250ma; 
0-1 amp 

0 lOk-IOOk 
ohms; 0-1- 
10 megohms 

—30 to -i-55 db 
(5 ranges) 

H: 6 

W: 

D; Ah 
6J41b 

5 

rotary 

switch; 

jacks 

Precision Apparatus 
Company, Inc. 

Scries 40*' 

0-3^12-60-300- 

1,200-6,000 

1,000 ohms/v 

0 3-12-60-300- 
1,200-6,000 

1,000 ohms/V 

0-0,6-6-60- 
6(X) ma 

0-5k 500k 
ohms: 0-5 
megohms 

—26 to -i-70 db 
(6 ranges) 

H: (>H 

W:3?4 I 

D; 24 1 

4 

3-In. 

meter 

rotary 

switch: 

jacks 

Series 80^’ 

0-6-12-60-300- 
1,200 6,000 

1,000 ohms/v 

0 6-12-300- 
1,200-6,000 

1,000 ohms/v 

0-0,6-6-60-300 

ma: 0-1.2-12 
amps 

0 Ik look 

ohms; 0-1- 
10 megohms 

—20 to -i-70 db 

H; 7.4 
W; 54 

4 

4H-in 

meter 

rotary 

switch: 

jacks 

Series 85^ 

0-3-12 60 300- 
1.200-6.000 

20,000 ohms/v 

0-3-12-60-300- 

1.200-6.000 

1,000 ohms/v 

0-120 ixa; 

0-1.2 12-120 ma; 
0-1,2-12 amps 

0 6k-600k 

ohms: 0-6- 
60 megohms 

—26 to -i-70 db 

H: 74 

1 W: 5,4 
D: 3 

4 

4^8-in 
meter 

rotary 

switch: 

jacks 

Series 847-P'’ 

0-3-6-12-60- 

300-600-1,200- 

6,000 

5,000 ohms/v 

0-3-6-12-60- 

300-600-1,200- 

6.000 

1,000 ohms/v 

0-0.3-1.2 3-30- 
3(X>-600 ma: 
0-1,2-12 amps 

0 2k 20k-200k 

ohms: 0-2-20- 
200 megohms 


H; 84 
W: 74 
D; 3 

4 

4?/8-in. 

meter 

P.B. 
switch; 
jacks 

Series 858-Pfi 

0-3-6-12-60- 
300-600 1,200- 
6,000 

20,000 ohms/v 

0-3-6-12-60- 

300-600-1.200- 

6,000 

1.000 ohms/v 

0-60-120 ua; 

0-1.2 12 120- 
600 ma: 0-1,2- 
12 amps 

0-6k-60k- 
6(X)k ohms: 
0-6-60-600 
megohms 

—26 to -i-70 db 

H: 9 

W: 10 

D; 44 

4 

44-in. 

meter 

P.B. 

switch; 

jacks 


Series 866 A panel-mounting instrument with electrical specifications of Series 847-P. 9-inch meter and controls on 19-inch panel. 
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Test Instruments 


Manufacturer and Model 

D.c. volts 

A.c. volts 

Direct current 

Resistance 

Other functions 

Case (in.) 
Weight 

Scales 

Control 

Radio City Products 

Model 447A« 

0-5-50-250-500- 

2,500 

1,000 ohms/ V 

0-10-100-500- 

1,000 

1,000 ohms/v 

0-1-10-100 ma; 
O-I-IO amps 

0-1 Ok ohms; 

O-I megohm^ 

—8 to -|-33 db 

W:8^* 

D: 3^8 

VA lbs 

4 

3-inch 

meter 

rotary 

switch; 

jacks 

Model 449« 

0-5 50-250- 
1,000 

5,000 ohms/ V 

0-5 50-250- 
1,000 

1,000 ohms/ V 

0-0.5-50-250 ma; 

0- 1 amp 

0-2k-20k-200k 
ohms; 0-2 
megohms 

—6 to -{-32 db 

H: 6 
W:3 

D: 2M 

2 lbs 

4 

3-inch 

meter 

jacks 

Model 488A® 

0-5-12 60-300- 
600-1,200-6.000 
20,000 ohms/ V 

0-3-12 60-300- 
600 1,200- 
6,000 

1,000 ohms/ V 

0-60-300 ^a; 

0 3-20-120-600 

ma; 0-12 amps; 

*0 3-6-12 amps 

0-3k-300k 
ohms; 0-30 
megohms 


H; \\% 
W:9J4 

D: 6H 

10 lbs 

4 

4J^in. 

meter 

rotary 

switch; 

jacks 

Simpson Electric Company 
Model 221 
(Roto-Kanger) 

0-2,5-10-50- 
230 1,000-5,000 

20,000 ohms v 

(32.3 10 50- 
250 1,000- 
5.000 

1.000 ohms/ V 

O-lOOiiia; 

0-10-100 500 ma; 
0-10 amps 

0-2k-200k 

ohms; 0-20 
megohms 

-10 to-{-52 db 

Ilhlbs 


rotary 

switch; 

jacks 

Model 240 

0-15-75 300- 
750-3,000 

1,000 ohms/ V 

0-15-150-750- 

3.000 

1,000 ohms/v 

0 15-75-300- 
750 ma 

0-3k-300k 

ohms 


H: 

W:3 

D: 2 

2H lbs 

3 

3-inch 

meter 

rotary 

switch; 

jacks 

Model 260'> 

0-2.5 10-50-250- 
1,000-5,000 

20,000 ohms v 

0-2.3-10-50- 

250-1,000- 

5,000 

1,000 ohms/ v 

0-I(X) (xa; 

0-10 100-500 ma; 

0-10 amps 

0-2k-200k 

ohms; 0-20 
megohms 

-10 to+52 db 
(5 ranges) 

H: 7 

W: 5^ 
D: 

3Hlbs 

5 

4}/2-*n. 

meter 

rotary 

switch; 

jacks 

Supreme instruments Corp. 
Model 542^‘ 

0-6-50-150- 

300-1,500 

5,000 ohms/ V 

0-6-30-150- 

600 

5,(XX) ohms V 

0-0.3-6-30-150 

ma 

0 2k-20k-200k 

ohms; 0-2 
megohms 

—6 to -{- 50 db 
(4 ranges) 

H: 57^, 
W: 3i«, 
D: 2y^ 

2 lbs 

1 

3 

3-inch 

meter 

slide 

switch; 

jacks 

Model 632'- 

0-5 25 100-250- 

500-1.000- 

5.000 

1.000 ohms/V 

0 5-25-100- 

250-500-1.000- 

5.000 

1.000 ohms/v 

0-5-25 100 250- 
500 ma; 0 1 amp 

0-2k-20k-200k 

ohms; 

0 2-20 
megohms 

—10 to +49 db 
(5 ranges); 

0.1 to 400 pf 

H: \\% 
W:8H 
D: 4^4 

5 

rotary 

switch; 

jacks 

Model 640* 

0-5-25-100-500- 
1,000 5,000 

20,000 ohms/v^ 

0-3 23 100- 
500 1,000 3,000 

1,000 ohms/ V 

0-100 ixa; 

O-IO-lUO 500 ma 

0-2k-200k 

ohms; 0-20 
megohms 

—10 to -{-49 db 
(4 ranges) 

H: m 
W:5 

D: 3 

4 

4-inch 

meter 

rotary 

switch; 

jacks 

Model 644* 

0-5-25-100-500- 

1.000-5.000 

20.000 ohms 

0-5-25 250- 
500 1.000 5.000 

1.000 ohmsy V 

0-5-25 100 500 
ma;0-M0 50 
amps; *0-1-10-50 
amps 

0-0.5-3-500- 
5k-300k ohms; 
0-5-50 meg¬ 
ohms 

—10 to +69 db 
(6 ranges) 

H; II 

W: 15 

D: 6?4 

4 

7-inch 

meter 

P.B. 

switch; 

jacks 

Superior Instruments 
Company 

Model 670^’ 

0 7.3-I3-73- 
150 750-1,300- 
7,500 

1,000 ohms/v 

0-15 30 ISO¬ 
BOO 1,500 3,000 
1,(X)0 ohms/ V 

0-1.5-15-150 ma; 

0- 1.5 amps 

0-500-100k 

ohms; 0-10 
megohms 

—10 to -{-58 db; 
.001 to 4 ;xf; 

1.73 to 8,000 
henries 

H: IV 2 

sr- 

7 

rotary 

switch; 

jacks 

Model 770 

0-7.5-15-75-150- 
750-1.500 

1,000 ohms/v 

0-13 30-150- 
300-1,500 

1,000 ohms/ v 

0-1.5-15-150 ma; 
0-1.5 amps 

0-500 ohms; 

0-1 megohm 


H: 5K 
W: 3^8 
D: lA 

3 

rotary 

switch; 

jacks 

Triplett Electrical 

Instrument Company 

Model 623-NAc 

0-1.25-5-25-125- 

500-2,500 

20,000 ohms/v; 

0-2.5-10-50-250- 

1,000-5,000 

10,000 ohms/ V 

0-2.5-5 10-50- 
250-1,000 5.000 
I0,(X)0 ohms/ V 

0-50 [xa; 
O-l-lO-IOOma; 
0-1-10 amps (all 
ranges at 250 
mv)^ 

0-2k-200k 
ohms; (MO 
megohms 

-30 to -{-70 db 
(6 ranges) 

H: Si/i 
W:6 

D: 2J4 

3 lbs 

4 

(mirror) 

6-inch 

meter 

rotary 

switch; 

jacks 

Model 630^- ‘ 

0-3-12-60-300- 

1,200-6,000 

20,000 ohms/ v 

0-3-12 60-300- 
1,200-6,000 

3,(XX) ohms/ V 

0-60 ua; 

0-1.2-12-120 ma; 
0-12 amps 

(at 250 mv)3 

O-lk-lOk 

ohms; 0-1- 
100 megohms 

—30 to -{-70 db 

H:7H 

W: 5'4 
D: 

4 lbs 

3 

3J^:n. 

meter 

rotary 

switch; 

jacks 

Model 666.HH 

0-10-50-250- 

1,000-5,000 

1,000 ohms/ V 

0-10-50-250- 
1,000-5,000 
l,(XX) ohmsy V 

0-50 pa; 

0-10-100-500 ma; 
0-10 amps 
(at 250 mv)^ 

0-2k-400k 

ohms 


H: SVs 
W: 3H 
D: 2A 

lib 

3 

3-inch 

meter 

rotary 

switch; 

jacks 

Model 2405-A« 

0-10-50-250- 

500-1,000 

20.000 ohms/ v 

0-10-50-25- 

500-1,000 

1,000 ohms/v 

0-50 ;xa; 

0-1-10-50-250 ma; 

0-10 amps 
*0-500 ma; 

0-1-3-10 amps 

(Mk-40k- 
ohms; (M- 
40 megohms 

—10 to -{-55 db 
(5 ranges) 

H; 10 

W; 10 

D: 3Ji 

11 lbs 

4 

6-inch 

meter 

rotary 

switch; 

jacks 

Weston Electrical 

Instrument Company 

Model 772 

0-2.5-10-50-250- 

1,000; 

20,000 ohms/v^ 

0-2,5-10-50- 

250-1,000 

1,000 ohms/v 

0-0.1-1-10-50- 
250 ma; 0-1-10 
amps 

0-3k-30k 
ohms; 0-3- 
30 megohms 

-14 to +54 db 
(5 ranges) 
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Novel Bridge Reetifier Circuit 

by H. B. CONANT * 


F or many years, two-section instru¬ 
ment rectifiers have been used with 
two resistors in a bridge circuit to 
produce full-wave rectification. To 
my knowledge, however, no one has 
ever suspected that a 8ingle-section rec¬ 
tifier and three resistors could also be 
made into a full-wave rectifier. 

Thinking about rectifier circuits in 
general one day, I found myself con¬ 
sidering the single-rectifier, three-re¬ 
sistor scheme. I drew the diagram 
shown here. 

Because current relationships in 
bridge circuits are complex, I omitted 
the meter at first and calculated the 
potential difference developed between 
points B and D during each alternation. 
According to theory, if a potential dif¬ 
ference exists and a meter is connected 
between two points, current must flow 
through the meter. 

A value of l.bOO ohms was given to 
each resistor. The resistance of the rec¬ 
tifier was taken as 200 ohms in the 
forwar<l direction and 30.000 ohms in 
the inverse direction. An a.c. voltage is 
applied to terminals A and C. For clar¬ 
ity of explanation, consider this to be 
10 volts and terminal A to be the refer¬ 
ence or “groundpoint of the circuit 
throughout the discussion. 

Taking the first alternation, during 
which terminal A may represent the 
negative and tei ininal C the positive 
side of the input signal, terminal D has 
a potential of +r) volts because K2 and 
K.3 are equal. Since current is passing 
through the rectifier in the forward di¬ 
rection. its resistance is effectively 200 
ohms. The voltage at tei minal B is then 

UOoMo “ 

terminal I) (at +5 volts) is more posi¬ 
tive than terminal B with res])ect to the 
reference point, terminal A. The volt¬ 
age difference between terminals B and 
D is 3..33 volts. Xo matter what the a.c. 


input voltage, terminal D, on this alter¬ 
nation, will always be 33.3% of the 
input voltage more gonitivc thun ter- 
niiiKtl n. 

Now let us consider the opposite al¬ 
ternation. This time terminal C is nega¬ 
tive and A is positive. Terminal A is 
still the zero reference point to which 
all voltages are referred. 

Again D is at 5 volts, hut this time 
it is negative with respect to A. Since 
the inverse resistance of the rectifier is 
30,000 ohms, the voltage at terminal B 
30.000 X 10 

.mooo + 1,000 = 


with respect to terminal A. With ter¬ 
minal D at —5 volts, terminal B is ob¬ 


viously much more negative than D. In 
other words D is still positive with re¬ 
spect to B! The difference is 4.67 volts, 
meaning that, on this alternation, D 
will alw^ays be 46.7% of the input volt¬ 
age more positive than B. 

The voltage differences between B 
and D on the tw^o alternations, as has 
been shown, are not alike—46.7 volts in 
one case and 33.3 volts in the other. 
This will, of course, give a distorted 
rectified d.c., but the interesting point 
is that the d.c. is actually greater when 
current is passing through the rectifier 
in the inverse direction. The same d.c. 
can be obtained on both alternations if 
the values of the resistors are changed 
appropriately. 

.4fter all these calculations were 
made, an actual circuit was connected 
up and the output of terminals B and D 
was fed to a ’scope. The full-wave pul- 
.^ating d.c. showed up clearly, with al¬ 
ternate half-w’aves slightly different in 
height. 

Next a 1-ma meter was connected 
across B and D, as shown by dotted 
lines in the diagram. A sensitivity of 
400 ohms per volt was obtained. 

Further calculations showed that for 
optimum re.sults R1 should he equal to 
12 times the rectifier’s forward re- 
si.stance, and R2 and R3 should be five 
times the rectifier resistance. 


Two important apparent advantages 
are: No inverse current can flow 
through the meter (this is not the case 



with a four-rectifier bridge), and the 
rectifier is so placed that damaging it 
with voltage overloads is extremely 
unlikely. 

(The only possible objection to this 
ingenious circuit is that its re.^istance 
will undoubtedly be higher than that of 
a four- or even two-rectifier arrange¬ 
ment. It is, of course, less sensitive. 
These points may or may not be im¬ 
portant in any particular application.— 
fCditor) 



“My husband is a bug on shortwave listening.” 


*Conant Electricol Laboratories. Lincoln. Nebraska 
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Radio Set aiid Service Review 



This 2M/2'Pound recorder is well-balanced and easy to carry. 


The Air King A725 
tvire recorder has 
many applications 


T he development and production of 
low-cost wire recorders has done 
much to popularize the use of these 
devices in business, industry, 
schools, and homes. Most of the ma¬ 
chines can record for periods up to an 
hour on a single spool of wire so the 
number of applications is limited main¬ 
ly by the imaginations of the users. 

Invalids, shut-ins, and other persons 
who would normally have “pen pals” 
have begun to use wire recorders as a 
means of communication. They record 
their messages on spools of wire and 
mail them to the addressee. After play¬ 
ing the recording on his machine, the 
addressee erases the wire and records 
his own message before returning the 
spool. This method of communication 
has become so popular in some circles 
that the word wiresponding has been 
coined to mean communication by mag¬ 
netic wire. 

Many shut-ins find wire recordings 
have a much more personal touch and 
are less tiring than writing letters, so 
the use of wire recorders has enabled 
them to enlarge their circle of friends. 
There are some shut-ins who, unable to 
leave their homes, have a friend or 
member of their family take the wire 
recorder to various parties, banquets, 
and other festive occasion.^. The recorder 
is set up in some out-of-the-way place 
and the microphone placed where it will 
have the greatest pickup. In this way, 
the shut-in is able to gather from the 
recordings much more of the festive 
gayety and feeling than he possibly 
could from a verbal report. 

The new Air King Model A725 wire 
recorder, designed for home and semi- 
professional use, is one of the few com¬ 
plete units costing less than $100.00 
(slightly more west of the Rockies). 
It handles standard spools of wire for 
recording up to 1 hour. The wire speed 


is approximately 2 feet per second for 
recording and playback. The rewind 
ratio is about 6 to 1. 

There are only three controls. They 
are the combined volume control and 
on-off switch, the record-play switch, 
and the selector switch. The recorder is 
equipped with a hand-held crystal 
microphone with a 10-foot cable that 
plugs into the center of the control 
panel (see front-view photograph). A 
jack on the left side of the panel is for 
connecting a radio tuner, phonograph, 
or other high-level signal source, A 
neon recording-level indicator is on the 
right side of the panel. It operates when 
the machine is recording. The selector 
in the upper right-hand corner controls 
the speed and direction of the wire dur¬ 
ing record, playback, and rewind opera¬ 
tions by varying the ratio of the fric¬ 
tion-drive drums in the mechanism. The 
SELECTOR is coupled to two slide switch¬ 
es; one applies power to the drive mo¬ 
tor in the play, record, and rewind 
positions. The other turns on the bias- 
erase oscillator when the selector is in 
the RECORD position, A simple press-to- 
release lock prevents the operator from 
unintentionally throwing the selector to 
RECORD while playing a record. 

The circuit of the recorder appears 
in Fig. 1. It consists of a 1280 (non- 
microphonic 14C7) microphone ampli¬ 
fier, dAQfi voltage amplifier, and two 
50Lfi-GT's as power amplifier and oscil¬ 
lator. 

The unit has an interesting compen¬ 
sating circuit that attenuates the bass 
during recording and attenuates the 
highs during playback. This circuit and 
that of the level indicator are shown in 
Fig. 2. The record-play switch Si is a 
C-circuit, 2-position unit. Three of its 
sections are used in the circuit of Fig. 
2, In RECORD, the voice coil (terminals 2 
and 4 on the recording head) is capaci¬ 


tance-coupled to the plate of the 50L6- 
GT power amplifier through C9 and 
R13. C9, R13, and the low-impedance 
voice coil form a voltage divider with 
the maximum voltage being developed 
across the voice coil at the higher fre¬ 
quencies. 

In the PLAY position, one section of 
Si grounds C9 through R13 while an¬ 
other section shunts C8 across R13, 
reducing the high-fi'eqiiency response. 

The level indicator is biased almost 
to the ignition point by a voltage devel¬ 
oped across Rll when SI is set to 
RECORD. Audio voltage from the power 
amplifier is sufficient to make the lamp 
light on modulation peaks when the 
volume control is set to the correct lev¬ 
el. The lamp is shorted by a section of 
Si on PLAY, 

r i 



A view of the chassis and driving mechanism. 
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INTERNAL l exTERNAL SHIELD 


In^recordino head 


1280 radio-phono IM 

MIKE AMPL 


6AQ6 50L6-6T 

VOLTAGE AMPL PWR AMPL 


IN LAMP 
HOUSING 
330K 470K J 



RESET SW 


t ^yiiOTOR 


closed on play, record,rewind - ganged to selector 
Fig, I—The circuit of this recorder is simple when compared to some professional models. 


When SI is in the record position, 
it also: 

1. Disconnects the loudspeaker and 
loads the secondary of the output trans¬ 
former T1 with a 3.2-ohm dummy-load 
resistor; 

2. Connects the microphone to the in¬ 
put of the 1280; 

3. Completes the cathode return of 
the 50L6-GT oscillator through S5 
(when the selector is rotated to REC¬ 
ORD) ; 

4. Grounds one side of the output 
winding of the oscillator transformer 
T2 to complete the path to the erase 
and bias coil (terminals 2 and 3) in the 
recording head. 

When the recorder is used for play¬ 
back, Si, in addition to the functions 
mentioned, also: 

1, Connects the voice coil of the 
speaker to the secondary of output 
transformer Tl; 

2, Connects the voice-coil in the 
recording head to the input of the 1280 
voltage amplifier; 

3, Opens the cathode circuit of the 
50L6-GT oscillator. 

This recorder is easy to thread and 
simple to operate. One of the most an¬ 
noying characteristics of it—and other 
wire recorders—is that the wire tends 
to break at the slightest provocation. 
When it does, it is likely to tangle and 
kink badly. In -uch cases, it is difficult 
to gather the loose ends of the wire and 
tie them without getting more knots 
and kinks into the wire. An automatic 
shut-olf S3 stops the motor at the end 
of the play, record and rewind opera¬ 
tions but does not operate when the 
wire breaks. 

The quality of reproduction is by no 
means high but is suitable for many 
purposes. Amateur radio operators can 
make records of rare dx contacts and 
play them for skeptical visitors and 
members of the local radio club. Par¬ 


ents sometimes find it difficult to get 
children to study their lessons when 
study-hours conflict with a favorite 
broadcast. These parents can record 
the programs and permit the children 
to play them at a more convenient time. 

The A725 u.^es a transformerless 
power supply with one side of the line 
and B-minus connected to the chassis 
through a 0.1-/if capacitor. Although 
there is no direct connection between 
the line and chassis, the chassis is hot 
when the ungrounded side of the line 
is connected to B-minus. 


50L6-GT 



■4 --© ' ^ 9 

RECORDING head I - 

RECORD PLAY PART Of SI 


Fig. 2—A novel tone-compensating network. 


SERVICE NOTES ON SOME PHILCO SETS 

By W. G. ESLICK 


Here are some hints for technicians 
on repairing and improving several 
frequently encountered models of Philco 
receivers. 

ModeN 46-1201, 1203, 4«.1253, 1260: 
Replace the oscillator coil with one not 
having a capacity winding. Use a 47-mif 
capacitor between the coil and the 7A8 
oscillator grid. Shunt a 10-|aif negative- 
temperature-coctficient capacitor across 
the oscillator tuning capacitor, 

Mo<lpls 46-200, 201, 202, 203, 420, 
421, 230: If the oscillator is not stable 
at the low frequencies, change the os¬ 
cillator grid-leak resistor from 47,000 
to 120,000 ohms. 

Model 46*480: If there is oscillation 
when the set is switched to FM, install 
a 240-iqif capacitor across C316, which 
can be found by tracing the wire from 
pin 3 of the 6Hd socket, through a 33,- 
000-ohm resistoj’, to pin 1 on the band- 


switch. From here C316 (.01 pf) goes 
to ground. 

To prevent oscillator drift on the 
same model when the push-buttons are 
used, replace C412 (485-uuf silvered 
mica capacitor) with a ceramic capaci¬ 
tor of the same value. Replace C413 
(285 uuf) in the same manner. Both are 
across push-button oscillator coils. 

To prevent drift and failure of the 
7F8 in the 40-480, remove the 1-megohm 
resistor which goes from the 7F8 mixer 
cathode to B f-. Change R300 (4,700 
ohms, in the 7F8 plate circuit) to 47,000 
ohms. 

Model 46-120: If the set lacks pep, 
the second i.f, transformer may be bad 
due to heat from the tubes. Replace it 
with a Philco part No, AD-1024. 

Model M8 Record Changer; If the 
changer keeps cycling, check the spring 
on the retractable segment of the cam 


gear. If the spring is broken, replace 
the whole gear. If not, and if the seg¬ 
ment is not binding, bend the little “ear'' 
that stops the trip plate; it probably 
does not come over far enough to lock 
the segment. Be sure the little copper 
vane is at about a 40-degree angle when 
on trip. 

Sets using 50A5 and 50X6: Replace 
the 50.45 if the tone is “mushy.” If the 
50A5 was shorted, replace the 50X6 as 
well. Check both voltage-doubling ca¬ 
pacitors in the 50X6 circuit and all by¬ 
pass and coupling capacitors, 

1941 models using “l>eani-of-liglil” 
plionograpli, 7H3 oscillator, and 7Y4 
rectifier: Replace the 7B5 with a 7A5 
and the 7y4 with a 7Z4, This will make 
the beam light brighter and give more 
volume. Replace the two .01-pf coupling 
capacitors in the circuit of the 41 output 
tubes, regardless of test results. 
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Serviciiifi 


Fundamentals of 
Radio Servicing 


Part IV — Capacitance 

By JOHN T. FRYE 


E very electrical circuit, whether 
it be a 1-inch length of wire or a 
cross-country telegraph line, has 
three “built-in’' electrical proper¬ 
ties: resistance, inductance, and capa¬ 
citance. The first two of these we have 
already encountered in previous chap¬ 
ters; now we are ready to grapple with 
the third. 

Capacifaitce is like discarded chew¬ 
ing gum; you may find it almost any¬ 
where. Any time yon have tivo electrical 
eoiHlnctorfi separated by a noncondact- 
ing medianif yoa hare a eajntcitor; and 
a capacitor is to capacitance what a 
doghouse is to a dog; it is where you 
normally expect to find it. By the light 
of this definition, you can see that your 
pocket watch and the furnace in the 
basement below form a capacitor; so 
does a clothesline and the antenna 



Fig. I—Test setup shows capacitance effects. 

stretched above it; so does a moisture¬ 
bearing cloud and the earth beneath. 

In this free or “stray” state, capaci¬ 
tance is of little or no value; in fact it 
is often a nuisance. But when it is con¬ 
trolled and “lumped” in definite units, 
it is every bit as important to electric¬ 
ity as are resistance and inductance. 

In its “cultured” state, capacitance 
comes in the packaged form of con¬ 
densers, the common name for capaci¬ 
tors, There is a wide variety in the 
form and material used in such conden¬ 
sers ; but before we start studying these 
practical units, let us see how a simple 
basic capacitor operates. Once we grasp 
how it works, we shall know how all 
capacitance units function. 

Take a good look at Fig. 1. Here we 
have a capacitor C, consisting of two 
parallel flat metal plates with an air 
space between them. Switch S2 connects 
across these plates. The double-pole 
switch SI permits us to connect the 
battery directly to the plates. An am¬ 
meter, an instrument for indicating 


both the intensity and direction of any 
electrical current passing through it, is 
inserted in the lead going to the top 
plate of the capacitor. 

To begin, let us say that SI is open 
and that we have momentarily closed 
S2 and then reopened it. 

Now, suppose we close switch SI. As 
we do so, the ammeter pointer flips over 
and then drops back to zero, indicating 
that a momentary current passed 
through it. Next, let us open Si so as 
to disconnect the battery. What hap¬ 
pens? Nothing; the ammeter pointer 
does not budge. But, suppose we now 
close 2. As we do so, the ammeter needle 
flicks again, but in the opposite direc¬ 
tion, indicating a reverse flow of cur¬ 
rent. 

Poradox or sense? 

Several questions should be pulsing 
through your head at this point: Why 
did current flow in this circuit when w^e 
connected the battery? There was no 
complete circuit, for the plates of the 
condenser were separated by insulating 
air. After the current started flowing, 
why did it stop? Where did the current 
come from that caused the meter to flick 
when we closed S2? It could not come 
from the battery, for that had already 
been disconnected. 

The explanations, as usual, go back 
to electron theory. The momentary clos¬ 
ing of switch S2 before we connected 
the battery allowed any excess of elec¬ 
trons on either capacitor plate to flow 
through the switch and balance the 
electron distribution. At the instant 
the battery was connected, however, the 
positive terminal put a strong “come 
hither” on the negative electrons of the 
top plate, and they surged through the 
wire and the ammeter to that terminal, 
causing the ammeter to register their 
passage as they did so. At the same in¬ 
stant, the pent-up excess of electrons 
on the negative terminal of the battery 
rushetl out on to the bottom plate of 
the condenser like school kids spilling 
out on the playground at recess. The re¬ 
sult of this simultaneous “push-pull” 
action was to leave the top plate with 
a deficiency of electrons, giving it a 
strong positive charge, while the lower 
plate was strictly “Standing Room 
Only” with electrons and so had a nega¬ 
tive charge. 


As more and more electrons left the 
top plate and crowded on the lower 
plate, the charges on the two plates in¬ 
creased in op)>o8ite directions until the 
diflference between them was exactly 
equal to the difference in potential be¬ 
tween the two terminals of the battery. 
At this point, the electrons stopped 
flowing, because the pushing and pull¬ 
ing force of the charged plates exactly 
balanced the equal and opposing forces 
of the battery terminals. 

Nothing happened when we opened 
SI, for there was no path by which the 
excess of electrons on the lower plate 
could reach the electron-hungry upper 
plate. Since this state of unbalance still 
existed, a voltage equal to that of the 
battery still was present between the 
plates, even though the battery itself 
had been disconnected. 

The instant we closed S2 we provided 
the needed connecting path, and the dis¬ 
placed electrons rushed through it and 
through the ammeter to the upper plate. 
Since this time the electrons were flow¬ 
ing to the upper plate instead of a n ay 
from it—as they were when the battery 
was first connected—the ammeter point¬ 
er moved in the opposite direction. As 
soon as the electrons were once more 
evenly divided between the two plates, 
they ceased to flow; and we were right 
hack to the point we were before we 
started charging and discharging the 
capacitor. 

We might have made one other ex¬ 
periment: When we had the battery 
connected to the capacitor (Si closed), 
if we had slid a sheet of glass between 
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Pig. 2—Capacitor plates after being charged. 

the plates, we should have noticed that 
the ammeter pointer flicked again, in¬ 
dicating that more charge was moving 
into the capacitor. When we removed 
the glass, the pointer would have moved 
in the opposite direction, showing that 
this new additional charge had moved 
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These capacitors illMStrate the many types the technician will encounter in his servicing. 


back out of the capacitor. An explana¬ 
tion of why the material used as the 
insulating medium of a capacitor (it 
is called the capacitor dielectric) affects 
the charge the capacitor will take will 
be given a little later. 

It is apparent that a capacitor is a 
device for storing an electrical charge. 
The measure of its ability to do this 
storing is its ca^mcitance. The amount 
of the charge stored depends upon how 
many electrons we can force to leave 
the top plate and congregate on the 
bottom plate. We know that the more 
voltage we have in our charging battery, 
the more power we have to do this 
forcing; so it should not come as a sur¬ 
prise that the unit used to measure the 
capacitance depends both on the number 
of electrons stored and the voltage nec¬ 
essary to do the storing. This unit is 
called the farad. One farad is the ca¬ 
pacitance of a capacitor in which a 
coulomb (6.28 X 10^^ electrons) of elec- 
tricily is stored tvhen an e.m.f. of 1 
volt is applied. This unit is too large 
for practical use; so the microfarad 
(nf), a millionth part of a farad, and 
the micromicrofarad (^i^if), a millionth 
part of a microfarad, are always used 
in radio. 

The "why" of capacitance 

We have explained what happens 
when a condenser is charged, but we 
have not explained why. Truth to tell, 
the pundits of electronics tend to take 
refuge in such phrases as “it is be¬ 
lieved,” “the theory is held,” and “we 
may assume” when they go to talking 
about this subject; but here is what is 
generally thought: 

A charged capacitor looks like Fig. 2, 
in which the ellipses between the plates 
represent, in a greatly exaggerated 
form, the out-of-round orbits of the 
electrons of the dielectric atoms in their 
paths about their respective positive 
nuclei. The orbits are out-of-round be¬ 
cause of the attraction of the positively 
charged upper plate and the repulsion 
of the negatively charged lower plate. 
Were the electrons of the dielectric free 
to move, they would go straight to the 
positive plate; but since they are tight¬ 
ly bound, the best they can do is deviate 
slightly from their normal circular 
path. 

When these orbits are comparatively 
easy to push out-of-round, their counter- 
repelling action on the electrons trying 
to muscle their way on to the negative 
plate will be comparatively weak, just 
as a weak spring puts up a feeble re¬ 
sistance to being compressed; conse¬ 
quently a large number of electrons 
can force their way onto the plate. The 
capacitance of the capacitor will be 
larger than it would be with a dielectric 
material in which the electron orbits 
were harder to distort. In the latter 
case, since the dielectric electrons would 
stubbornly refuse to budge from their 
orbits, the electrons trying to wedge 
their way on to the negative plate by 
distorting these orbits would be re¬ 
buffed, and the storage ability would be 
lessened. 


We could increase the capacitance by 
using a thinner slice of dielectric ma¬ 
terial, allowing the plates to come closer 
together. This would reduce the total 
number of the repelling dielectric elec¬ 
trons and so permit more electrons to 
collect on the negative plate of the con¬ 
denser. 

It is evident, then, that we can in¬ 
crease capacitance in three different 
ways: 

(1) We can increase the size of the 
active portion of the plates. The active 
portions of the plates are the portions 
that are directly opposite each other and 
with the dielectric material squarely 
between them. Increasing the size of 
these portions means that we have more 
electrons to draw from the positive 
plate and more room on the negative 
plate to store them. When you remem¬ 
ber that the resistance of the electrons 
of the dielectric material is “softened 
up” by the double action of the lower 
and upper plates, working as a com¬ 
bined pushing and pulling team, you 
can see why only the portions of the 
plates considered active have much ef¬ 
fect on the capacitance. 

(2) We can reduce the thickness of 
the dielectric material as discussed 
above. 

(3) We can use a dielectric material 
whose electron orbits are more easily 
distorted. 

The effect that the dielectric has on 
the capacitance is called the dielectric 
constant of the material and is ex¬ 
pressed by the symbol K. Air is as¬ 
signed a K of 1, and all other materials 
are compared with this. For example, 
replacing the air dielectric of a given 
capacitor with mica will multiply its 
capacitance about 5 to 7 times; so we 
say that mica has a K or dielectric con¬ 
stant, of 5-7. In the same way glass has 
a K of 4.5-7, and some rutile ceramics 
have a K of 90-170. No wonder the little 
cusses can pack so much capacitance in 
so small a space! 

An ideal capacitor would be one with 
insulation so perfect that absolutely no 
current could leak across from one plate 
to the other; but ideal capacitors are 
like ideal picnics—they are never quite 
realized. We have no perfect insulators, 
and there is always soyne leakage. A 
capacitor with high leakage current is 
said to have a high poyver factor; just 


remember that in capacitors power fac¬ 
tors are like living costs—the lower, 
the better. 

If we keep increasing the voltage 
across the plates of a capacitor, we 
eventually reach a point where the cur¬ 
rent will break through the dielectric 
and destroy it (unless, of course, it is 
air). Increasing the thickness of the 
dielectric will make this breakdown 
voltage higher, but it will also reduce 
the capacitance. Most capacitors used 
in radio work carry, in addition to 
their capacitance value, a marking in< 
dicating the maximum voltage with 
which they are to be used. These volt¬ 
age ratings may vary all the way from 
a half-dozen volts to several thousand 
for various applications. 

The picture shows the w'ide variety 
of capacitors used in radio work. In the 
next chapter we will take up the actual 
construction of capacitors, the good and 
bad points of each type. We will also 
find out why it is necessary to have so 
many different forms of capacitors 
when they all operate on the same basic 
principle. 

If you are impatient to get to this 
discussion of the practical aspects of 
capacitor construction, just remember 
that unless you have a good, firm grasp 
of the theory of operation, you will 
have a hard time understanding any 
type of construction, whether it be an 
internal combustion engine or a baby’s 
three-cornered pants! 


AUTOTRANSFORMER 

While converting a 110-volt a.c.-d.c. 
radio to operate on 220 volts a.c., 1 was 
unable to get a suitable step-up trans¬ 
former or line-cord resistor. I took an 
old power transformer with a burned 
out primary and connected the 220-volt 
line across the ends of the high-voltage 
secondary. The radio was connected be¬ 
tween the center tap and one side of 
the winding. I have used this method 
with good results for some time. 

D. E. O'N. Waddington. 

Natalt South Africa. 

(When selecting a transformer for 
such service, be sure to select one with 
a secondary capable of carrying compar¬ 
atively heavy current. The same setup 
can be used for operating 220-volt equip¬ 
ment from 117-volt a.c. lines, that is, 
for stepping voltage up.— Editor} 
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McMurdo Silver Model 91 I generator. 
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By 

DOUGLAS H. CARPENTER* 


T he modern television receiver ini- 
po.<e.s many new service problems 
that have no counterparts in the 
more familiar AM practice. Align¬ 
ing: TV sets requires specialized appa* 
ratus with which the average service 
technician has had little experience. 

Television, without a doubt, will be 
the major broadcasting Held within a 
very few years; the wise technician is 
the one who is now preparing to be a 
part of this lucrative industry. There 
are only three things that he must 
possess: a thorough knowledge of TV 
receivers, modern service equipment, 
and a knowledge of how to use this 
equipment intelligently. 

Reference to the schematic (Fig. 1) 
indicates the essential circuits of a TV 
alignment instrument. Two 12AT7 twin- 
triodes are used as reactance modulator, 
fixed-frequency oscillator, variable-fre¬ 
quency oscillator, and mixer. The re¬ 
actance modulator causes the frequency 
of the “fixed** oscillator to shift around 
its center frequency when a modulating 
voltage is applied to the reactance mod¬ 
ulator grid. The linear variation of the 
fixed oscillator (the amount that the 
carrier may be shifted in either direc¬ 
tion) is controlled by the setting of PI, 
the sweep-control potentiometer. We 
have, therefore, a fixed oscillator whose 
frequency may be swept or frequency- 
modulated some 10 me at the maximum 
setting of PI. The amount of carrier 
swing is shown directly on a scale. 

The output of the fixed oscillator is 
taken from across the cathode resistor 
R2 and fed to the grid of the mixer tube 
through the coupling capacitor C8. The 
output of the variable-frequency oscil¬ 
lator is also fed to this mixer grid 
through the 10-jtt/tf capacitor. The mixer 
tube operates as a cathode follower, its 
cathode load being the output control 
F2. Both the sum and difference fre¬ 
quencies generated by the mixing of the 

•Chi<‘f Knpineer, McMimlo Silver Co. 


two oscillators are available across P2. 

The freciuency of the fixed oscillator 
in the McMurdo Silver Model HOi) and 
911 sweep generators is set at 114 me. 
The variable-frequency oscillator in 
both instances cover.*i the i*ange of 37 to 
112 me. For this discussion the Model 
909 may be considered similar to the 
911, with the exceptions that the 911 
contains the crystal marker circuit 
(a 12AU7), and the phasing control 
(P3), shown in Fig. 1. 

The frequency range produced by the 
mixing of the variable and fixed oscil- 
lator.s is a continuous 2 to 226 me, 
directly calibrated in three scales on 
the main vernier tuning dial. The fiivt 
range of 2 to 77 me is produced by the 
difference between the two oscillator 


frequencies. The second or middle scale, 
calibrated GO to 154 me, is the second 
harmonic of this difference frequency. 
The sweep width in this instance is 
double that obtained on the 2-77-mc 
range. The outer scale, calibrated from 
151 to 22G me, represents the sum fre¬ 
quency generated by the mixing. 

When tw^o high-frequency oscillators 
are mixed to produce a low-frequency 
output, it is extremely difficult to keep 
the lower frequency accurate. Drift in 
either oscillator which is only a small 
percentage of its fundamental frequency 
may show up as a large error when 
translated to the low-frequency mixed 
output. It is for this reason that manu¬ 
facturers advocate the use of marker 
signals accurately to trace out pattern 


REACTANCt MOD 


12AT7 fixed OSC 



Fig. I—Schematic of the 911. The instrument includes marker oscillator and sync outputs. 
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response and to determine TV frequency 
and bandwidth* Some manufacturers 
have gone so far as to use dials that 
cannot be read closely enough for align¬ 
ment work, thus forcing the technician 
to use a separate marker system. The 
only method of avoiding the use of a 
separate marker is to recheck dial cali¬ 
bration again.st known sources and com¬ 
pile a chart of the most-used points. 
Although such a system may be used 
with relatively narrow passbands such 
as with FM, i.f. and discriminator pat¬ 
terns, it is definitely not applicable to 
video i.f. work. For this reason the 
marker system and phasing control 
have been incorporated in Model 911. 
Both Models 909 and 911 may be used 
for either FM or TV alignment, but the 
909 requires a separate external marker 
system to determine the exact frequency 
and bandwidth of TV patterns. This 
marker may be any test oscillator of 
the correct frequency and necessary 
accuracy. The Model 911 is an “all-in- 
one” instrument incorporating a dual 
crystal-marker system as well as a 
phasing control used to produce a single 
image when inspecting asymmetrical 
passbands such as video i.f. responses. 

FM and TV receivers may be aligned 
rapidly with either instrument. The 
important points with an FM receiver 
are the i.f. and discriminator patterns. 
The table has been jirepared as a quick 
reference guide. It assumes that phas¬ 
ing control is used in television align¬ 
ment. The phasing control circuit in¬ 
corporated in Model 911 can be copied, 
and built externally or into the 909, as 
the technician prefers. The phasing net¬ 
work consists of C6, CIO, RIO, R4c, 
and P3. The only connection that has to 
be changed in the 909 is the shield braid 
of the horizontal synchronizing cable. 
In manufacture this was connected in¬ 
ternally to ground. It must be discon¬ 
nected and utilized as the means of ob¬ 
taining the OO-cycle phased voltage 
through C6. It serves as the output 
line for this voltage, and a phone tip 
may be connected to the output end of 
the cable braid to allow convenient con¬ 
nection to the 'scope binding post. The 
phasing network may be built in a few 
minutes, and all components are com¬ 
mon in any radio shop. 

It will be noted in Fig. 1 that two 
separate types of 'scope-control voltages 
are available from Model 911. These two 
voltages are provided to accomplish 
direct control of the beam through the 
horizontal amplifier for two different 
conditions. When the sweep generator 
is used to inspect a symmetrical pass- 
band, the output eonnection labeled 
SAWTOOTH is connected to the high side 
of the horizontal amplifier. No separate 
ground connection need be provided for 
the control voltages in any case, as a 
ground is made automatically when the 
'scope's vertical amplifier input is con¬ 
nected to the receiver. Symmetrical 
passbands include FM-receiver i.f. and 
discriminator responses, and sound 
channels of television sets. The control 
voltage provided in this case is a 120- 
cycle sawtooth that is in phase with the 


reactance-modulator sweep voltage. 
Since the fixed oscillator is swept with a 
60-cycle sine wave, the sweep rate is 
twice this, or 120 sweeps per second. 
If the coarse frequency control of the 
'scope is turned to off and the 120- 
cycle sawtooth voltage is used for direct 
control through the horizontal ampli¬ 
fier. mirror-image responses will be 
observed. 

This means that two response carves 
will be seen, one the actual response, 
the other the same curve backward. To 
illustrate this, assume a very distinct 
asymmetrical i.f, response as shown in 
Fig. 2-a. (This is never obtained in 
practice hut it makes a good illustra¬ 
tion becau.'^e the upper- and lower-fre¬ 
quency slopes are obviously different.) 

The sawtooth voltage sweeps the 
cathode beam to the right in ^ second. 
The first half-cycle of the 60-cycle- 
modiilated generator output passes 
through the i.f, amplifier under test in 
second. Therefore, on the first half 
of the modulator cycle, the actual am¬ 
plifier response curve is shown on the 
oscilloscope screen. 


Now, in the second half-cycle of mod¬ 
ulation, the generator output is swept 
over the same frequency range, hut 
from high to totv frcqifOfcy—hack ward. 
The 120-cycle sawtooth, however, again 
traverses the screen itt the same direc¬ 
tion as before, toward the right. The 
beam spot is being pushed to the right, 
but its vertical deflection is governed 
by the amplifier response curve in re¬ 
verse because the modulator is making 
the frequency decrease rather than in¬ 
crease as it did on the first half-cycle. 
The result is that the reversed picture 
of the amplifier response will appear 
on the screen. It will be exactly where 
the actual response appeared during the 
first half-cycle if the center of the re¬ 
sponse is at the center frequency of 
the FM generator. Since the two are 
being traced at a comparatively high 
rate of speed, the eye see.s both the 
actual and reversed curves simultane¬ 
ously, The two are superimposed, re¬ 
versed—or mirror—image.s of each 
other as the drawing (Fig. 2-b) clearly 
indicates, 

{Continned on following page) 


ALIGNMENT TABLE 

Alignment 

FM 

discriminator 

(ratio-detector 

type) 

Generator 

connections 

Oscilloscope 

connections 

Oscilloscope 

control 

voltage 

Notes 

Response 

'converter 

grid 

jonction of dis- 
criminotor- 
transformer 
|tertiory winding 
and de-empha- 
sis network 

120-cycle 

sawtooth 

substitute l•/2- 
volt flashlight 
cell for 3-8-pf 
stabilizing ca¬ 
pacitor; receiver 
oscillator 
shorted 

Fig. 4 

FM 

oscillator 

antenna 

post 

1 

as for i.f, 
{alignment 

•• 


Fig, 3 

FM 

r,f. 

1 

1 •• 


•• 

adjust for maxi- _, _ 

mum amplitude 

FM i.f. 

(limiter- 

discriminator 

type) 

each i.f. grid 
in torn 

across first- 
limiter grid 

1 resistor 

120-cycle 

sawtooth 

short receiver 
oscillator 

Fig. 3 

FM 

discriminator 

'converter 

grid 

ongroonded 

discriminator 

cathode 


- 

Fig, 4 

FM i.f. 

(rotio-de- 
tector type) 

each i.f. grid 
|in torn 

1 ' 

1 

ionction of dis- 
criminator- 
transformer 
tertiary winding 
and de-empha¬ 
sis network 


disconnect 

3-8pf stabilizing 
capacitor; re¬ 
ceiver oscillotor 
shorted i 

Fiq, 3 

TV 

video i.f. 1 

1 

i 

1 

leach i.f. grid 
lin torn 

1 

across video 
second-detector 
lood resistor 

60-cycle 

sine 

adjust phasing 
control for 
single image; 
employ markers 
to estoblish 
correct band¬ 
width 

Fig. 5 

TV 

oscillators 

1 

1 

antenna posts 

, 1 

1 

not osed 

not used 

1 

set generator to 
center of sound 
channels; adjust 
trimmers for 
loudest 120- 
cycle sweep tone 
at speaker ^ 


1 

TV r.f. 1 

. . across second- 

an*.nn<. posts 

60-cycle 

sine 

see text Fig, 6 
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Suppose now that the amplifier being 
tested is an FM i.f. Ideally, the curve 
should be symmetrical—the slope on 
both high- and low-frequency ends 
should be the same. As the correct ad¬ 
justments are made in the set to achieve 
symmetry, the actual and image slopes 
on one side will tend to approach each 
other, the more slanting one becoming 
steeper and the more vertical one be¬ 
coming more gradual. The same will 
occur on the other side. When the upper- 
and lower-frequency slopes are exactly 
equal, and the center frequency of the 
passband is the same as the center fre¬ 
quency of the generator, the actual and 
mirror-image curves will coincide and 
only one curve will be seen. 

This type of response is desired in 
the alignment of FM receivers. If the 
output cable labeled 60-CYCLE sine is 
used for direct control through the hori¬ 
zontal amplifier, one image will be ob¬ 
served when the phasing control is 
properly adjusted. It is of little value 
to obtain one image of a symmetrical 
passband because the advantage of vis¬ 
ual comparison of opposite sides is lost. 
It would also be confusing to have a 
mirror-image response of an asymmet¬ 
rical pass band (such as a video i.f.) 
because opposite sides of the pattern 
should have different slopes and trap 
responses. For this reason two distinct 
types of control voltages are made 
available to satisfy the two entirely 
different conditions. When using Mod¬ 
els 909 and 911, the time base of the 
’scope is turned off, and no additional 
’scope adjustments are necessary. 

Alignment procedures 

Here is a typical alignment procedure 
using the 911. Reference to the table 
will simplify the explanations. 

fREQ 


AMPL RESPONSE 


I I 

I i 

ACTUW. RESPONSE /V. vO MIRROR WAOE 

_ 

|4- I/J20SEC -^ 

Frg. 2—An exomple exploins the mirror image. 

To align an FM receiver it is first 
necessary to short out the receiver os¬ 
cillator. The sweep-generator output 
clips are connected from the last i.f. 
grid to ground. The ’scope coarse fre¬ 
quency control is turned to off. The 
120-cycle sawtooth cable is connected 
to the high side of the ’scope’s horizon¬ 
tal amplifier. Connect the vertical am¬ 
plifier across the first limiter grid re¬ 
sistor. When appropriate sweep is ap¬ 
plied, the mirror-image response of Fig. 
3 will be obtained. The last i.f. trim¬ 
mers are adjusted so that the two pat¬ 
terns coincide. This procedure is re¬ 
peated, connecting the generator in 
turn to each preceding i.f. grid and 
finally to the converter grid. 

Without changing the dial setting of 



the sweep generator, connect the ’scope 
vertical amplifier to the ungrounded 
discriminator cathode. Adjust the dis¬ 
criminator trimmers until a symmetri¬ 
cal pattern like that of Fig. 4 is ob¬ 
tained. If the FM receiver employs a 
ratio detector, simply follow the in- 



Fig. 3 (left) ond Fig. 4 (right)—FM receiver 
i.f. ond discriminotor oscilloscope potterns. 

structions given in the table for this 
case. 

The next step is to adjust the oscil¬ 
lator and r.f. sections. The receiver 
oscillator is restored and the generator 
connected to the antenna binding posts. 
The ’scope’s vertical amplifier is again 
connected across the first-limiter grid 
resistor (in the case of ratio-detector 
receivers follow the table). The gen¬ 
erator dial is set to the appropriate r.f. 
alignment frequency, and the oscillator 
trimmer adjusted to give the superim¬ 
posed i.f. patterns. The r.f. trimmers 
are next adjusted for maximum ampli¬ 
tude. 

The problems encountered in video i.f. 
alignment are entirely different. Here 
we are dealing with a passband some 
4 me wide as well as with adjacent 
trap circuits which must be set up prop¬ 
erly. Reference to Fig. 5 reveals that 
this pattern is not symmetrical. For 
these reasons it is desirable to observe 
only one image on the ’scope screen. The 
output cable labeled 60-cycle sine is 
connected to the high side of the ’scope’s 
horizontal amplifier. The vertical ampli¬ 
fier is connected across the video second- 
detector load resistor. The generator 
output clips are connected from the last 
video i.f. grid to ground. The phasing 
control is adjusted to obtain a single im¬ 
age. If this control is not adjusted 
properly, a double image will be ob¬ 
served, resembling somewhat the mir¬ 
ror-image effect described before. 

The output of the generator is pro¬ 
gressively moved, stage by stage, from 
the last i.f. grid through to the con¬ 
verter. Exact responses specified by the 
manufacturer must be duplicated in 
each stage. For stagger-tuned systems 
this cannot be overemphasized. A varia¬ 
tion in the pattern response of any sin¬ 
gle stage could result in a loss of pic¬ 
ture contrast and quality. 

The 5-mc crystal marker is next 
turned on. The variable amplitude con¬ 
trol of this oscillator (30k in the sche¬ 
matic of Fig. 1) is adjusted to give a 
convenient-sized pip on the pattern. 
This pip is a harmonic of the 5-mc 
oscillator, and in the case of a standard 
i.f. will lie at 25 me. If the pip appears 
at the proper point in the over-all re¬ 
sponse, the initial alignment procedure 
may be considered correct. 

The next step is to adjust the trap 


circuits. The 5-mc oscillator is turned 
off and the 1-mc oscillator employed. A 
series of pips 1 me apart will be ob¬ 
served across the i.f. response. One of 
these will lie at the same spot as the 
5-mc pip previously observed. It is then 
a simple matter to count down or up 
from this reference pip to determine 
exact bandwidth and frequency. 

The trap circuits are next adjusted 
in relation to the 1-mc pips. The two 
marker oscillators should not be used 
simultaneously, nor need they be. Un¬ 
less the two oscillator harmonics are 
exactly equal, an audio voltage is cre¬ 
ated by the difference. The audio volt¬ 
age will show up on the pattern unless 
a filter is employed between the gen¬ 
erator and the ’scope. This is not harm¬ 
ful in any way. The oscillators may be 
brought to zero beat by adjustment of 
C9 and C9a. The oscillators can be re¬ 
ferred to WWV at 5 me. 

All that has been done with these 
crystal oscillators may be accomplished 
by the serviceman’s own test oscillator, 
if it can be calibrated accurately, and 
Model 909. 



Fig. 5 (l«ft) ond Fig. 6 (right)—^Video i.f. 
ond television r.f. potterns on 'scope screen. 


The next job is to set the oscillator 
and r.f. sections for all channels. The 
oscillator is restored to operation and 
the generator connected to the antenna 
posts. The receiver is set to the highest 
channel, and the fine frequency control 
adjusted half way. The generator is set 
to the center of the sound channel and 
the oscillator adjusted until the 120- 
cycle sweep signal is heard in the re¬ 
ceiver loudspeaker. All channels are set 
in this manner, working from the high¬ 
est to the lowest frequency. 

R.f. sections usually require little or 
no adjustment. Most modern TV receiv¬ 
ers employ preset coils, and do not rely 
on capacitive or inductive compensa¬ 
tion. The turns are set at the factory; 
and if the set is functioning satisfac¬ 
torily, it is better not to attempt adjust¬ 
ment. 

If the set employs capacitive or in¬ 
ductive (slug) compensation, connect 
the generator to the antenna posts. Con¬ 
nect the ’scope vertical amplifier across 
the second-detector load, and the 60- 
cycle control voltage to the high side 
of the horizontal amplifier. Again one 
image of the video i.f. response will be 
observed when the generator is set to 
the appropriate r.f. channel. The com¬ 
pensating trimmer for the r.f. coil is 
now adjusted carefully for a slight in¬ 
crease in the height of the image. Start 
at the highest channel and work down. 

The table can be used as an alignment 
reference when using either the instru¬ 
ments described or similar apparatus. 
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MICROWAVES 


Part If —An introduction to 
standing waves, cavity res¬ 
onators, and representative 
examples of ii.li.f. plumbing 


By C. W. PALMER 



I N Part I of this series we considered 
a number of the practical factors 
governing the use of waveguides for 
ultra - high - frequency transmission 
and reception. 

The use of parallel-wire and co-axial 
transmission lines becomes impractical 
above approximately 3,000 me because 
of the greatly increased losses as fre¬ 
quency rises. For example, RG SU co¬ 
axial cable, which has a loss of 0.13 db 
per 100 feet at 1 me and 2.1 db at 100 
me, has a loss of 18 db at 3,000 me; and 
RG/58U cable, which has a loss of 0.24 
db per 100 feet at 1 me, has losses of 
4.1 db at 100 me and 34 db at 3,000 me. 
A glance at Fig. 1 shows how loss in¬ 
creases with frequency for these two 
popular cables. 

This explains why such a wide inter¬ 
est has been displayed by u.h.f. investi¬ 
gators in the development of wave¬ 
guides. The loss in 1 X ‘/^-inch wave¬ 
guide for frequencies from 6,500 to 12,- 
500 me was shown in Part I of this 
series. It drops from 80 db per 100 feet 
at 6,500 me to 30 db at 12,500 me. Sim¬ 
ilar values of attenuation are found for 
other size.s of waveguide for their op¬ 
timum frequency ranges. Also, the 
waveguide will carry much higher pow¬ 
er than co-axial conductor without arc¬ 
ing over. 

A waveguide can be used at any fre¬ 
quency above its cutoff point, but a cer¬ 
tain band of frequencies is tran.smitted 
with the least loss. This is due to the 
“skin” resistance on the inside of the 
waveguide, which increase.s with fre¬ 
quency, Since the penetration of radio¬ 
frequency currents into the surface of 
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a conductor (in this case the inside wall 
of a waveguide) is inversely propor¬ 
tional to the frequency, it follows that 
at frequencies above some critical point 
there will be an increase in loss. Table I 
shows the skin penetration and resis¬ 
tance of some commonly used waveguide 
electroplating and fabricating metals— 
the five most commonly used in wave¬ 
guide construction. 

Standing waves 

Standing-wave ratio is a term often 
heard where transmission lines as well 
as waveguides are concerned. If a 
length of waveguide is provided with 
movable ends so that it becomes a 
closed container, it will resonate at a 


For extracting samples 
of energy traveling in 
either direction along 
a waveguide, direction¬ 
al couplers are needed. 


particular frequency just like a tuned 
circuit consisting of a coil and capaci¬ 
tor. This is because the voltages are re¬ 
flected by the end plates and reinforce 
the applied voltage at one and only one 
frequency. At this frequency the re¬ 
flected voltages combine with the ap¬ 
plied voltage and thus increase the 
original voltage at one point in the 
cavity (where we place the pickup di¬ 
pole or loop). 

This subject of .standing waves in 
transmission lines and waveguides is so 
important in the practical application 
of microwave plumbing that it is well 
for us to spend some time on the sub¬ 
ject. 

Let us look at Fig. 2 which shows a 
rope secured to a stationary hook and 


Fig. I—Graph shows losses in co-axial cable. 


TABLE I 

R. F. RESISTANCE AND SKIN PENETRATION 
Depth of current penetretion ii si***) 
millionthi of o meter (.001 mm). 



100 me 

1000 me 

10,000 me 

Metel 

Ohroi 

Depth 

Ohmi 

Depth 

Ohms 

Depth 

Silver 

.0025 

0.5 

.008 

2.0 

.025 

.05 

Copper 

.0020 

0.0 

.0083 

2.1 

.020 

.00 

Gold 

.0032 

8.2 

.0103 

2.0 

.032 

.82 

Aluminum 

.0034 

8.0 

.Oil 

2.7 

.034 

.80 

Breii 

.005 

12.0 

.010 

40 

.05 

1.20 
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swung back and forth to provide a wave 
motion. If the rope is held at the cor¬ 
rect tension and swung back and forth 
rhythmically (simulating waves of 
oscillating or alternating voltage), 
modes will be formed as shown by the 
cross-over of the solid and dotted lines 
where the rope remains stationary while 
other parts of the rope move back and 


wm motion by sunNOiNC mi 


BACK AND FORTH 
/ 1 \ 



Nooes AT m\Qi ROPE REMAINS STATIONARY 


W/ME RERECTEO 
FROM HERE 
PROOUCJNG A 
STANDING WAVE 


Fig. 2—Swinging rope forms loops ond nodes. 


forth. This is caused by the wave re¬ 
flected by the stationary end of the rope 
producing a standing wave in the mo¬ 
tion of the rope. 

Now if we have a transmission line 
of two infinitely long parallel wires 
connected at one end to a source of r.f. 
power, as shown in Fig. 3-a, the r.f. 
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Fig.—3 Standing woves form on shorted line. 


voltage will travel along the line with 
no reflections and there will be no 
standing waves; but if we provide a 
short circuit across the line at some 
point as at b, reflections will occur, with 
resulting standing waves, voltage max¬ 
ima and minima along the line at 
intervals. 

If a resistance connected across the 
transmission line matches the charac¬ 
teristic impedance of the line (depend¬ 
ing on the space between the wires and 
their size), the outgoing signal from the 
source is completely absorbed by the 
load and there are no reflections or 
standing waves. This is usually desir¬ 
able in connecting a signal source to a 
load (as in connecting a transmitter to 
an antenna) since the maximum amount 
of power is delivered by the source to 
the load. 

When the load is resistive and 
matched to the impedance of the line, 
the voltage is essentially the same all 
along the line; the length of the line is 
not critical. The impedance is uniform 
along the line and is equal to its char¬ 
acteristic impedance. The standing- 
wave ratio is extremely low and there 
is, therefore, a maximum transfer of 
energy. 


If the load is not matched to the line 
or is reactive instead of resistive, the 
signal is reflected back from the load. 
The standing-wave ratio is high, and 
the voltage varies greatly from one 
half-wave position to the next. The 
length of the line is critical, and there 
is a loss of power. 

All these characteristics of transmis¬ 
sion lines with respect to standing 
waves also apply to waveguides, though 
the method of determining the stand¬ 
ing-wave ratio and correcting for a mis¬ 
match or high standing-wave ratio is 
different. 

In waveguides, standing-wave ratio 
is checked by means of a special section 
of guide having a narrow slot cut paral¬ 
lel to the axis of the guide (located at 
the maximum of the electrostatic field). 
A probe with a crystal detector and a 
d.c. microammeter is used to indicate 
the presence of standing waves. The 
photograph shows a slotted waveguide 
section that can be used to measure 
standing-wave ratio, impedance, and 
frequency. 


Cavity resonators 

In waveguides all the old circuit 
quantities, such as inductance, capaci¬ 
tance, resistance, reactance, etc., have 
their place and usefulness, though their 
forms are different from those found in 
lower-frequency work. 

A piece of waveguide of the correct 
length, with the ends closed off, can be 
used just as are the more common coil 
and capacitor for a tank or resonant 
circuit, displaying all the characteris¬ 
tics of a coil-and-capacitor combination 
without actually containing either coil 
or capacitor. 

The resonant cavity can perhaps be 
better understood by looking at the 
sketches in Fig. 4. At a is the usual coil- 
and-capacitor parallel-resonant circuit. 
As the frequency is increased, the num¬ 
ber of turns on the coil is decreased 
until eventually only a single turn is 
required. This is shown at b. Now to 
reduce the inductance further, several 




Fig. 4— The evolution of a covlty resonotor. 


coils are connected in parallel as at c 
and d. It will be remembered that the 
inductance of two coils in parallel is 
less than either coil individually. By 
adding an infinite number of single¬ 
turn coils in parallel, a closed chamber 
or resonant cavity results as shown 
in e and f. 

Strictly speaking, we should not use 
the term inductance in a resonant cav¬ 
ity, as the resonance is a result of re¬ 
flection of radiated waves in such phase 
as to reinforce their potential. However, 
this approach does make it easier to un¬ 
derstand how a cavity can be tuned to a 
given frequency. 

A rectangular cavity can be reson¬ 
ated at several frequencies by changing 
the mode. You will remember that we 
explained the electrostatic and mag¬ 
netic modes of transfer of energy in 
waveguides and that, for each mode, 
one dimension of the guide controls the 
lowest or cutoff frequency. The choice 
of mode was made by the type and lo¬ 
cation of the insertion and pickup 
probes. The same conditions occur in 
cavity resonators as in waveguides, in 
this respect. 

In Fig. 5 dimension a, b, or c may be 
made to control the resonant frequency 
by changing the position or type (dipole 
or loop) of the coupling and pickup de¬ 
vices. For any one mode, two side walls 
control the frequency, and the other 
walls control the Q or merit factor of 
the resonator. 

In tuned circuits of the coil-and- 
capacitor variety used at lower frequen¬ 
cies, Q figures up to several hundred 
are typical. For cavity resonators, Q 
factors in the tens of thousands are not 
uncommon. In this respect the cavity 



Fig. 5—The critical dimensions of o covity. 

resonator is different from and much 
more efficient than a low-frequency 
tuner. 

Types of resonators 

Cavity resonators take a number of 
different shapes and forms other than 
the simple rectangle shown in Fig. 5. 
For example, some vacuum tubes used 
for microwaves—notably reflex Klys¬ 
trons—include a resonant cavity as part 
of their build-up. The grids form one 
boundary of the cavity, and the cylin¬ 
drical bellows is another of the elements 
from which the output is taken. Figure 
6 shows the cross sections of a number 
of different types of cavity resonators, 
including the basic principles of the re¬ 
flex Klystron and Magnetron tubes to 
be discussed in detail in the next article 
of this series. 

The size and shape of the cavity de¬ 
termine the frequency of oscillation. If 
the cavity is too small or too large, it 
cannot resonate at a given frequency; 
but if it has the correct dimensions, 
high-amplitude waves are built up be- 
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tween the reflecting walls. As in wave¬ 
guides, cavity resonators have different 
modes of resonance. One pair of oppos¬ 
ing walls becomes the frequency-con- 
trolling mechanism, while the others af¬ 
fect the impedance and Q of the unit. 

Cavity resonators may be tuned by 
moving the side walls in or out, or tun¬ 
ing slugs may be inserted, as shown in 
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Fig. 6—Resonant cavities take various forms. 


Fig. 7, to increase or decrease the fre¬ 
quency. The tuning slugs consist of 
metal rods that may be moved into or 
out of the cavity. If the slugs are lo¬ 
cated in the path of the electrostatic 
field (depending on the mode), the fre¬ 
quency decreases as the .slugs are in¬ 
serted. If they are inserted in the elec¬ 
tromagnetic field, the frequency in¬ 
creases. This is because inserting the 
slugs in the electrostatic field shortens 



Fig. 7—This cavity may be toned with a slog. 

this field, which is similar to increasing 
the capacitance of a tuned circuit. Con¬ 
versely, inserting the slugs in the elec¬ 
tromagnetic field (lecrea.^^es that field. 


which is the equivalent of lowering the 
inductance. 

Samples of waveguide plumbing 

We have touched on a number of the 
factors controlling the individual pieces 
of apparatus comprising a microwave 
waveguide setup, but so far we have not 
pieced them together to form a circuit. 
Let us look at Figs. 8 and 9. Here we 
have two setups used for testing pur¬ 
poses. They serve as examples of how 
the pieces of apparatus are linked to¬ 
gether to propagate waves. 

Figure 8 shows an oscillator, such as 
a Klystron or Magnetron, coupled to 
the following five pieces of apparatus 
in turn: 

1. An impedance meter which con¬ 
sists of a length of waveguide with a 
longitudinal slot in one wall in which 
a rod or probe connected to a crystal 
detector and a d.c. microanimeter can 
be moved. 

2. An impedance transformer con¬ 
sisting of a length of waveguide with 
impedance-adjusting slugs or stubs 
which change the amount of power re¬ 
flected back toward the source, thus in¬ 
troducing standing waves of controlla¬ 
ble amounts to change the effective im¬ 
pedance. 

3. A directional coupler which per¬ 
mits a small sample of the wave to be 
taken off through a side path without 
affecting the propagation of the main 
wave through the guide, except for in¬ 
troducing a certain amount of attenu¬ 
ation. This sample wave is fed through 
a waveguide or co-axial line to a fre¬ 
quency meter where its frequency can 
be determined by measuring the dis¬ 
tance between the high-voltage or high- 
current points. 

4. Another directional coupler feeding 
into a power meter or wattmeter per¬ 
mits the power transmitted through the 
waveguide to be measured. This power 
meter may be a bolometer or tempera¬ 
ture-sensitive resistance element, a 
power bridge, a water load, or other 
power indicators (which we will take 
up in a succeeding article); 

5. Last in the circuit is the termina¬ 
tion or power-absorbing device, which 
is used to dissipate the power from the 
oscillator without radiating it and with¬ 
out introducing reflections that would 
affect the operation of the measuring 
devices by introducing a high standing- 
wave ratio in the line. 

This circuit is used to measure the 
effect of a changing load impedance on 
the amount of useful power propagated 
through a waveguide, as, for instance, 
in changing the antenna of a microwave 
transmittei’. 

Fig. 9 shows another test setup for 


measuring the amount of reflection in¬ 
troduced by a section of waveguide over 
a wide range of frequencies. Here a 
Klystron oscillator is amplitude-mod¬ 
ulated by a square-wave oscillator and 
fed into the test circuit, which com¬ 
prises: 

1. A variable attenuator for control¬ 
ling the power from the Klystron and 
isolating it from the test setup; 

2. A tee section of waveguide coupled 
to a frequency meter; 

3. An impedance meter with slotted 
wave guide; 

4. The section of waveguide under 
test; 

5. A power termination. 

The impedance meter is used here to 
measure any reflection that occurs when 
the section of guide under test is in¬ 
serted, over that measured when the 
termination is coupled directly to the 
impedance meter. This test is made at 
a series of frequencies. 

In these two examples of waveguide 
plumbing a number of new items have 
been described in a rather sketchy man¬ 
ner in order to show the over-all result 
of applying apparatus to a circuit for 
a specific purpose. Each of these items 
will be taken up in turn and described 
in greater detail in succeeding parts of 
this series, so that we can build up a 
working knowledge of the devices and 
how to use them. 

One of the greatest stumbling blocks 
in the path of microwave development 
for many years was the inability of 
ordinary vacuum tubes to either ampli¬ 
fy or oscillate .'^ucce.ssfully at frequen¬ 
cies in th e thou.sands-of-megacycles 
region. Several factors were respon¬ 
sible. Interelectrode capacitances neg¬ 
ligible at more amenable frequencies 
became prohibitively high at micro- 
waves; leads from the elements to the 
pins made highly effective—and dam¬ 
aging—inductances; insulation losses 
and grid emission made u.h.f. oscilla¬ 
tion impos.sible. And perhaps most im¬ 
portant, the time required for electrons 
to reach the plate from the cathode— 
transit time—became comparable to the 
period of a single cycle. As a result, the 
upper oscillation limit of ordinary 
tubes was between 150 and 175 me. 

How entirely new principles were 
conceived and developeil to achieve am¬ 
plification and oscillation at frequencies 
considered impossible of attainment a 
few years ago will be discu.ssed in Part 
III of this series. For the technician 
and experimenter unfamiliar with mi¬ 
crowaves, the descriptions of the Mega- 
tron, the orbital beam tube, the Klys¬ 
tron, and the Magnetron will open new 
and exciting fields for thought and 
ex pe r i men t at i on. 
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Fig. 8 (left) and Fig. 9 (right)—Two representative circuits using waveguide plumbing illustrate how various components may be combined 
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up unnecessary space! Now your shelves will 
be neatly arranged, making it possible to store 
more tubes in the same space. Buying Sylvania 
tubes the 10-Lot Carton way simplifies your 
inventory and re-ordering job since you can 
inventory on the basis of 10 and re-order the 
same way! See your Sylvania Distributor today 
for any further details! Sylvania Electric Prod¬ 
ucts Inc.^ Radio Division^ Emporium^ Pa. 


SYLVANIAJYELECTRIC 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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Audio Impedance Matching 


Part III—Hotc to calculate loads 
and construct output transformers 


By WALTHER RICHTER* 


I N the preceding part of this article 
(March issue) we laid down the 
specifications for matching trans¬ 
formers, as far as the impedance 
transformation is concerned. We shall 
now see how these transformers can be 
constructed or picked out from a num¬ 
ber of available units. We shall take 
two examples, a transformer to make a 
20-ohm voice coil look like 53.4 ohms, 
and a multitap matching unit. 

The impedance transformation ratio 
is equal to the square of the turns ra¬ 
tio. The turns ratio required for an 
impedance transformation is therefore 
equal to the square root of the im¬ 
pedance ratio. To make 20 ohms look 
like 53.4 ohms requires an impedance 
transformation ratio of 2.67. The 
square root of this is 1.63. This is the 
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Fig. I—Specifications, standard transformer. 


turns ratio of the required transformer. 

But the turns ratio does not com¬ 
pletely describe a transformer. We also 
must know how much voltage will be 
applied across the primary terminals, 
its frequency, and how much current 
will flow in the windings. The voltage 
across the 16-ohm winding of the out¬ 
put transformer, with the 30-watt am¬ 
plifier operating at full power and 
properly loaded, was calculated at 21.9 
volts (see March article). This voltage 
applied to 53.4 ohms results in a cur¬ 
rent of 0.412 ampere. The voltage on 
the 53.4-ohm secondary will be 13.4 
volts (using the turns ratio of 1.63) 
and the current will be 0.67 ampere. 
Fig. 1 shows the specifications of the 
transformer. 

While space does not permit a de¬ 
tailed discussion of transformer design, 
we can give enough information to per¬ 
mit the sound man to make such a 
transformer on short notice. 

As far as wire size is concerned, it is 
common practice in the design of small 
power transformers to allow approxi¬ 
mately one circular mil per milliam- 
pere; in audio work this is more than 
ample, since most of the time trans¬ 
formers run considerably below full 
output. A standard wire table shows 
that No. 24 wire will be satisfactory for 
the primary and No. 22 wire for the 
secondary. Larger wire for one or both 
windings (provided there is sufficient 
space for the required number of turns) 

* Ensrineerins and Development Dep't, Allis- 
Chalmers Mfg. Co. 


will, of coui*se, be more satisfactory. 

The number of turns required de¬ 
pends on the cross-sectional area of the 
core, the maximum flux density decided 
on, and the lowest frequency at which 
the transformer must operate. The 
formula on which all turns calculations 
are based is 

E = 4.44 X 0 X n X f X 10 '^ volts, 
where 

^ is the maximum amplitude of the 
alternating flux pulsating through 
the coil, in maxwells or magnetic 
lines; 

n is the number of tui’ns; 

f is the lowest desired frequency. 

If we wish to find the number of mag¬ 
netic lines necessary to induce 1 volt in 
a single turn, we simply solve this 
formula for (j), substituting 1 for E, 60 
cycles for f, and 1 for n. The result is 
375,000 lines. This is one of the handiest 
figures to keep in mind, because all 
transformer calculations become easy 
with the aid of it. 

The relation may be stated in words 
as follows: If we wish to apply or in¬ 
duce in a single turn 1 volt at a fre¬ 
quency of 60 cycles, a magnetic flux 
must pulse through it with a peak value 
of 375,000 lines. For any other fre¬ 
quency, this value of 375,000 lines must 
be increased or decreased in the inverse 
ratio of the desired frequency to 60 
cycles. Thus, if we wish to go down to 
30 cycles per second, a magnetic flux 
with a peak value of 750,000 lines is re¬ 
quired through one turn to induce 1 
volt. 

A procfical problem 

Let us assume now that we have 
available a core with E-shaped lamina¬ 
tions, with a center leg % inch square 
With the laminations built up in a 
square stack, the cross-sectional area of 
the core will be 0.765 square inch. Be¬ 
cause of the insulating varnish, only 
about 9b7o of this area, or 0.7 square 
inch, is actually iron. 

The maximum magnetic flux which 
this core can carry is equal to the maxi¬ 
mum permissible density in lines per 
square inch times the cross-sectional 
area of the iron. In power-transformer 
design, even for small ones, densities of 
60,000 to 75,000 lines per square inch 
are not uncommon. Such high values 
require fairly large magnetizing cur¬ 
rents, however, which should be avoided 
in audio transformers. The density 
should preferably be kept at a lower 
value, perhaps 50,000 lines per square 
inch. This multiplied by the area of 0.7 


gives 35,000 lines as the maximum flux 
which should be permitted to pulsate 
through the core. But, since at 30 cycles 
it takes a flux of 750,000 lines to pro¬ 
duce 1 volt in 1 turn, a flux of 35,000 
lines will produce 35,000/750,000 = 
.0465 volt. This is consequently the volt¬ 
age per turn; the primary winding, 
which is to operate with 21.9 volts, must 
therefore have 21.9/.0465 = 470 turns, 
while the secondary side will have to 
have 290 turns. 

It remains to be checked whether this 
amount of copper can be accommodated 
within the window. If not, the stack 
height must be increased, which in¬ 
creases the maximum flux the core can 
carry and consequently increases the 
volts per turn, with a corresponding re¬ 
duction in the number of turns re¬ 
quired; or the next larger size of lam¬ 
ination may be used. 

The amount of copper and the space 
required for it can be considerably re¬ 
duced if an autotransformer is con¬ 
structed. In addition, since 100% coup¬ 
ling exists at least between parts of the 
primary and secondary of an autotrans¬ 
former, it has better high-frequency re¬ 
sponse and better regulation than a 
two-winding transformer. The fact that 
in an autotransformer there is no isola¬ 
tion between the primary and secondary 
is of no consequence in the case of a 
matching transformer of the type dis¬ 
cussed here. 
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Fig. 2—An autotransformer may save space. 




The two-winding transformer shown 
in Fig. 1 can be converted to an auto¬ 
transformer simply by making the sec¬ 
ondary winding part of the primary 
winding, so to speak. The transformer 
will then consist of the single winding 
of 470 turns, tapped at 290 turns (Fig. 
2). The current which will flow in that 
part of the coil which is common to the 
primary and secondary circuits will be 
the algebraic sum of the two currents 
shown in Fig. 1. Since the direction of 
the current flowing in the secondary 
winding of a transformer is opposite to 
that of the current flowing in the pri¬ 
mary winding, the algebraic sum will 
be only 0.258 ampere in the part of the 
winding common to both the primary 
and secondary. This permits the reduc¬ 
tion of the wire size of this part of the 
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winding; in this case No. 26 wire would 
be large enough. The arrangement will 
result in a considerable reduction in the 
space requirement for the windings, 
compared to the two-winding trans¬ 
former shown in Fig. 1. The superior¬ 
ity of the autotransformer is quite im¬ 
portant when the turns ratio is between 
2 to 1 and 1 to 1. For higher turns ra¬ 
tios, such as 10 to 1, the saving in space 
is not very significant. 



Fig. 3—This separate-transformer hookup can be matched back to tubes or line transformer. 


Matching six speakers 

As the second design example a single 
transformer matching all the speakers 
shown in the March article to the 500- 
ohm line will be discussed. It was cal¬ 
culated that the 500-ohm speaker tak¬ 
ing 7 watts, the 20-ohm speaker taking 
9 watts, and the four series 6-ohm 
speakers taking 3,5 watts each had to 
appear to the 500-ohm tap on the out¬ 
put transformer as 2,140, 1,670, and 
1,070 ohms, respectively. These are im¬ 
pedance ratios of 2140/500 = 4.28, 1670 
20 = 83.5, and 1070/24 = 44.6. The 
square roots of these figures give us the 
turns ratios 2.07, 9.14, and 6.68, respec¬ 
tively. 

A common matching transformer 
supplying power to all the speakers is 
again best designed by considering it as 
the composite of three individual trans¬ 
formers. In Fig. 3 are shown the three 
individual transformers with the ratios 
just calculated. The current in the sec¬ 
ondary windings will be the primary 
current divided by the turns ratios. 

The primary windings of all three 
transformers are in parallel with the 
same voltage across them. If the trans¬ 
formers were constructed with cores of 
identical size, the number of primary 
turns would all be the same. The three 
windings can just as well be placed on 
a single core, making one winding out 
of them, and increasing the wire size. 
The combined primary current is 0.245 
ampere, for which No. 26 wire will be 
satisfactory. 

Since the finished transformer must 
handle 30 watts, we will need a fairly 
large core, especially if the frequency 
response is to be good down to 30 cycles. 
Suppose we can lay our hands on some 
E-shaped laminations with the center 
leg inches wide. Following the pro¬ 
cedure outlined in the preceding exam¬ 
ple and assuming a square stack, the 
voltage which a single turn can pro¬ 
duce at 30 cycles, with the density in 
the iron not exceeding 50,000 lines per 
square inch, will be .099, or roughly 0.1 
volt. This will require 1,225 turns for 
the primary winding for the 122.5 volts 
which will appear across the 500-ohm 
primary at 30 watts. 

Instead of providing three separate 
secondary windings, as shown in Fig. 
3, we can use the autotransformer, sim¬ 
ply providing one continuous winding, 
tapped at places corresponding to the 
turns ratios given in Fig. 3. Since the 
various parts of this continuous wind¬ 
ing carry different amounts of current, 
they may be wound with different sizes 
of wire, unless the window in the 1am- 
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inations is sufficiently large to accom¬ 
modate one continuous winding of the 
largest wire required. The specifications 
for the complete matching transformer, 
based on a IV 4 x 1^/4-inch stack, are 
shown in Fig. 4. The reader should have 
no difficulty convincing himself that 
this is simply the result of superimpos¬ 
ing upon each other all the windings 
shown in Fig. 3. The currents in the 
various sections of the transformer, 
also indicated in Fig. 4, are found by 
superimposing the current values shown 
in Fig. 3. 

The calculations can be checked for 
accuracy. The total ampere turns in a 
transformer—assuming zero d.c, mag¬ 


is not 500 ohms any more. But as point¬ 
ed out in past articles, the notion that 
the amplifier will then furnish distorted 
output is unfounded, provided we see to 
it that it does not have to furnish more 
voltage or current than the rated val¬ 
ues. The removal of part of the load 
will cause a rise of voltage; and if the 
amplifier happened to be operating at 
full-rated voltage before, it will now 
operate with a voltage beyond its rat¬ 
ing. The input signal must therefore be 
reduced, so that the total output voltage 
will not exceed 122.5 volts. If this pre¬ 
caution is taken, there is no objection 
to removal of part of the load. 

The necessity of readjusting the in¬ 



Fig. A —How the several speakers of Fig. 3 can be fed from a single output transformer. 


netizing current, as we have done in 
this example—must come out as zero. 
Multiply the current in each section by 
the number of turns in this section, 
adding those in a downward direction 
and subtracting those in the opposite 
direction. A correct design will result 
in zero, within the limits of the accuracy 
of the calculations. 

If the 1 Vi-inch laminations happen to 
be of one popular (the “scrapless”) 
type, the window for the coil will be 
found to have dimensions of % x 1% 
inches. This will be ample to accommo¬ 
date the windings without having to cut 
each size wire down to the exact re¬ 
quirement given by the current flowing 
in it. The 183 turns carrying the heavy 
currents may be wound of No. 19 wire 
and can be accommodated in five layers. 
The remaining 1,042 turns can be ac¬ 
commodated in 11 layers of No. 26 
enameled wire. If wound reasonably 
tight, the finished winding will fit nicely 
into the available space. 

Changing the load 

Will it be permissible to disconnect 
any one of the speakers with an on-off 
switch? Naturally, that will mean that 
the total load presented to the amplifier 


put signal can be avoided by replacing 
the speaker which is to be taken out of 
service by a dummy load resistance 
equal to the voice-coil impedance which 
was removed. This will of course re¬ 
quire a double-throw switch. 

The designers of negative-feedback 
amplifiers often demonstrate with pride 
the fact that they can connect an 8-ohm 
speaker to either the 4-ohm, 6-ohm, or 
20-ohm tap without noticeable change 
in volume. If the feedback voltage hap¬ 
pens to be taken from the output ter¬ 
minals, such a performance is not at 
all surprising, since the feedback is es¬ 
sentially a device to keep the output 
voltage constant regardless of any 
changes which may have taken place 
in the amplifier; and a change of the 
output tap can of course be considered 
as a change in the over-all amplifica¬ 
tion from the input terminals to the 
output terminals. Such a demonstration 
is quite misleading, because it usually 
is not made under maximum output con¬ 
ditions. If it is, it will become quickly 
apparent that, feedback or no feedback, 
distortion will set in earlier if the load 
does not have the value recommended 
by the manufacturer for the particular 
type of tube used in the output stage. 

























































Kcw I cviccs 



SWEEP GENERATOR 

Precision Apparatus Co., 
Elmhurst, N. Y. 

Scries E-400 offers wide- ond norrow- 
bTnd Sweep seleclion for FM ond tele- 
vlsion oliqnmenf. Frequency coveroqe 
is continuous from 2 to 240 me in five 



bonds. Sweep ronqes ore 0-1 ond O-IO 
me, A direct-reoding diol hos two- 
color scoles: a verniet reods to I port 
in 1500. 

TAPE RECORDER 

Crestwood Recorder Corp., 
Chicago, III. 

The MogicTope recorder hos a two- 
chonnel feoture which allows recording 
of o full hour’s moteriol on o stondord 
holf-hour tope. Frequency ronge is from 



so to 8,000 cycles. Rewind time is less 
thon I'/j^ minutes for a half-hour reel. 
The unit is portoble, weighing 25 
pounds, including microphone ond on 
extro reel of tope. 

NEON PILOT LIGHT 

Industrial Devices, Inc., 
Edgewater, N, J. 

The Tiny-Glow. o rugged ond depend* 
oble pilot light consisting of o neon 
lomp encosed in o chrome-ploted hous¬ 
ing, may be used over a range of 75 to 



250 volts ond is guoronteed for o mini¬ 
mum of 10,000 hours’ use. Power con¬ 
sumption is obout 0.1 wott. It is soid 
to operote more reliobly under vibro- 
tion thon Spring-contoct lomp ossem- 
blies becouSe oil connections ore 
firmly soidered. 

KEYING RELAY 

Sigmo Instruments, Inc., 
Boston, Mass. 

Type 7 JOZ is o sensitive, polorized 
keying reloy for meosuring high-speed 
telegrophy, meosuring IV 0 inches squore 
by ZVg inches high when sooted. Her- 
meticolly seoled, it fi*s on octol tube 
socket. It is serviceoble up to 250 
w.p.m. 


INK RECORDER 

Sound Apporatus Co., 
Stirling, N. J. 

Model FRA is o fullv outorrotic re¬ 
corder which plots o curve of ony Chong, 
ing quontity thot con be converted 
into on a.c. or d.c. voltoge. Meosuring 
ronges moy be selected ond recorded 
on either o logarithmic or linear scale. 
Typical opplicotions ore in sound, strain 
or pressure, ond r.f. field-strength meo- 
suremerits. 

The instrument is ovoiloble in 56 
double chort speed combinotions from 
45 inches per minute to ’/p inch per 
hour ond for frequencies from 2 to 200,* 
000 Cycles. It Is supplied with a stond¬ 
ord lO'/p-inch reloy-rock ponel, by 
which it moy be mounted In ony stond¬ 
ord reloy rock. 



KILOVOLTMETER 

Bradshaw Irtstruments Co., 
Brooklyn, N. Y. 

Model 4.000 Is designed to meosure 
television ond X-roy voltoges up to 
50.000 d.c. It hos o 20 no meter and an 
input impedance of 1,250 megohms. 
Bosic sensitivity of the Instrument is 
50,000 ohms per volt. For sofety. all 
voltoges ore dissipoted in the poly¬ 
styrene probe, test leods are shielded, 
ond the shields ore connected together. 
A NORMAL-REVERSE key Is provided so 
thot the probe moy be used regardless 
of the polarity of the voltoge being 
meosured. 

REPLACEMENT SPEAKER 

Quam-Nichols Co., 
Chicago, III. 

Model 69A2 Adjusto-Cone speoker is 
designed for replocement in outomo- 
bile receivers. Becouse of its shollow 



construction, it will fit most outo re¬ 
ceivers. regordless of moke, so thot the 
techniclon need stock only the one type 
for most cors. 

MOBILE AMPLIFIER 

Newcomb Audio Products Co,, 
Hollywood, Calif. 

Model E-IO-M is o rugged low-cost 
omplifier usoble on either 6-volt d.c. 
or 117-volt o.c. Power output Is 10 
wotts with less thon 57o distortion; fre¬ 
quency response ronges from 50 to 
lO 000 cycles. Five tubes ore used, o 
6SC7 o 6SF5. two 6V6-GT’s. ond o 
6X5 GT. 

A stondby switch Is Included to sove 
bottery power when the omplifier is 
used intermittently. 



TV TRANSFORMERS 

Chicago Transformer Division 
Essex Wire Corp., 
Chicago, HI. 

A new line of tronsforrrers for tele¬ 
vision receivers Is now ovailoble from 
stock for monufocturers ond techni- 
clons. Included ore power, verticol 
blocking-oscillotor ond verticol scon- 
ning output tronsformors ond o hori- 
zontol sconning output tronsformer. 

SERVICING MIRROR 

Federal Engineering Co., 

New York, N. Y. 

Mony television service technicions 
feel thot only a giroffe is built for the 
iob of Odjusting the reor-ponel controls 
of Q receiver for the best picture. Neck 
Croning Is eliminoted by the Picture- 
Vu. o portable mirror ond its collops- 
ible metol stond. The stond is unfolded 
and set on the floor in front of the re¬ 
ceiver. The unbreokoble 14 x lO-inch 
mirror Is removed from Its cloth bog 
ond hooked to the sland. The techni¬ 
cian nnokes his odjuStments in comfort, 
wotching the reflection in the mirror. 



WHEATSTONE BRIDGE 

Leeds & Northrop Co., 
Philadelphia, Pa. 

The Enclosed Switch Wheotstone 
bridge, offered previously in a mo- 
hogony cose, is row housed in o groy. 
boked-enomel. metol cose. Other in¬ 
struments mode by this compony will 
chonge from wood to metol boxes os 
soon os engineering is completed. 



RECORD PLAYER 

Scott Radio Laboratories, Inc. 
Chicago, III. 

The three records now ovoiloble-;- 
Columbio's 33 l/3-r.p.m. LP, Victor’s 
45-r.p.m,. ond the 78-r.p.m. stondord— 
moy be ployed on this ossemblv. TwO 
pickups ore provided, one for the slow- 
specd Ond the other for stondord discs. 
Stondofds ore ployed outomoticolly, 
the others monuolly. A bross collor 
which rroy be slipped over the spindle 
provides for the I'^-inch center hole of 
the Victor records. The ployer is on 
odoptotion of the Thorens chonqer, 
mode in Switzerlond ond widely used in 
Scott rodlo-phonogrophs. The turntoble 
is governor-controlled. 

RECORD CHANGER 

Fornsworth Television & Rado 
Corp., 

Fort Wayne, Ind. 

The new record chonger will plo/ oil 
three sizes—12-. IO-, qnd 7-inch—records 
outomoticolly. with intermixing of lO- 
and 12-inch discs permissible. Two 
speeds ore provided. 78 and 33 1/3 
r.p.m,, each of which Is outomoticolly 
Switched in when the correct piexup is 
inserted. The stondord and micro¬ 
groove pickups ore eosily exchonqed. 


INPUT TRANSFORMER 

United Transformer Corp., 
New York 13. N. Y. 

A new tronsformer designed to motch 
O low-impedonce {50 500 ohm) micro 
phone or pickup to o qr d is equipped 
with buil*-In phone plug Ond jock. The 
tronsfomer is plugged into the micro 



phone or phono jock on the omplifier, 
and the coble from the mike or pickup 
is plugged Into the tronsformer. Fre¬ 
quency ronge of the tronsformer is 50- 
10,000 cycles, ond hum picup is low. 

MICROPHONE STAND 

Electro-Voice, Inc., 
Buchanan, Mich. 

Model 432 micro¬ 
phone stond. built ^ 

in three sections, (r 

con be used os o ^ 

bonquet stond. set 
ot choir height, or 
extended to full 
height for stordinq 
speokers. The unit Is 
eosily portoble, but 
stoble. It hos the 
■’red button” height 
control, which ol- 
lows chonge of 
height without ne¬ 
cessity for twisting 
lock-fittings. 

CUEING DEVICE 

Amplifier Corp. of America, 
New York. N. Y. 

The E-Z-Cue tope ond wire indexer 
is a counter octuoted by rotory motion. 
A flexible shoft extension Is ploced over 
the spindle of either the supply or the 
toke-up reel of olmost ony wire or tope 
recorder. The counter registers the 
number of revolutions so that ony sec¬ 
tion of the wire or tope moy be identi¬ 
fied ond locoted. Averoge occurocy is 
within obout I second on stondord 
spools. 



SHIELDED LINE 

Federal Telephone and Radio 
Corp., 

Clifton, N. J. 

A new 300-oh'^, bolonced. shielded 
line m'nim’zes noise, ghosts, and snow 
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on the television screen due to trans- 
mission line pickup, often eliminotinq 
the need for more elaborate antennas. 
The K-lll line hos two inner conductors 
—;crimped ot intervals to keep it rigid 
with respect to the inner tube of Insulat¬ 
ing moteriol—a Shield, ond on over-all 
covering. 

ISOLATION UNITS 

Chicago Transformer Division, 
Essex Wire Corp., 
Chicago, Ilf. 

Three new isolation transformers 
with SO, ISO, and 2S0 volt-ompere rat¬ 
ings ore ovailab'e. They ore Suitoble 



for adjusting line vo toge or isoloting 
a.c.-d.c. chossls from the line for safety. 
Secondaries will provide lOS or i2S 
volts for testing, os well os the stond- 
ord IIS. 

ELECTROLYTICS 

Aerovox Corp., 

Nev^ Bedford, Mass 

Stud terminols ore used in Ploce of 
the usual rivet term nols in the new PRS 
midget duol electrolytic coPocitorS. 
These allow a reduction of os much os 
40% in the size of the capacitors. Di- 
ometers of the new Duol Dondees ronge 


from 11/16 to I 1/16 inches against a 
previous single size of I 1/16 Inches. 
Illustration shows new and old types. 



PRECISION RESISTORS 

Welwyn Electronic Components, 
Inc., 

New York, N. Y. 

New ’’crocked carbon" resistors 
manufactured in England ore being in¬ 
troduced In this country. The resistance 
clement is a homogeneous film of pure 
carbon deposited on a porcelain tube. 
The resistors are unusually stable, ac¬ 
cording to the maker, and may be 
expected to adhere to their 1% toler¬ 
ance throughout their service life. Two- 
ond five-percent toleronces ore olso 
ovailoble; oil may be hod in I/?-. 

I-, and 2-watt sizes. 

MOBILE CONVERTER 

Gonset Co., 

Burbonk, Calif. | 

Model 3-30 is a compoct converter 
which, when used with on outornobile 
broodcost receiver, allows reception of 
signals between 3 ond 30 me. The con¬ 
verter is powered by the Supply in the 
auto set. A Switch on the panel connects 
the rcgulor cor ontenno to eilher the 
Converter or the receiver. A bond- 
SPread dial permits logging. 




20,000 OHMS PER VOLT METER 
SENSITIVITY 

Accurote HIGH RANGE OHM- 
METER 1000 megs requires NO bat¬ 
teries and NO tubes. Voltage 
Multipliers, Shunts and other close 
tolerance resistors ore hand-matched 
for occurocy within 1%., All meters 


ONLY 


$28-50 

For Op*n Face Model 


ity 


hove an accuracy within 2%—4% 
meter gives highly desired legibitif 
and colibration occuracy. 

Uses germonium crystol rectifier for 
AC measurements. No errors due to 
frequency within 100 megocycles. No errors due to temperoture chonges. 
Substontiolly constructed, ottroctive naturol finish oak cose—panels 
are BONDERIZED for herd service ond long weor—ottroctive hom- 
mertone grey background with white lettering—Battery droin is very 
low. Instontly replaces in o snop grip holder with snop tight contoct. 
Portable model includes a poir of deluxe test leads. Open foce 8% x 
51/2 x3% inches: weight 3 lbs. Portable model with latch ond leother 
hondle, SVj x 7^2 * 4% inches; weight 4|/2 lbs. 


HI-MEGOHM 
MULTITESTER 


MODEL 

Hilh 

Ohm 

RaRl« 

Other 

Ohini 

Ranflcs 

Matar 
Seniltlvlty 
Ohmi Valt 

D. C. 
Veltage 
Ran Bel 

A.C. 

Voltage 

1 Rangel 

Current 

Ranges 

O.C. Milllamai 

Deelbel 

Ranges 

PRICE 

450 C 
450 CP 

1000 

MEG 

0-5000 

5 MEG. 

20.000 

0-5-50 

125-500- 

2500 

0-10-too 

250- 

IGOO 

0-0.1 

lO-lOO-lOOO 

—9 to 

-h55 

28.50 

32.50 


BUY FROM YOUR LOCAL JOBBER 
Wr/fe for Bulletin No. 5C 


RADIO CITY raODUCTS C O.. INC. 

lil WEST HtW TOIR T, K. T, 


HtW TOIR T, K. T, 





Alliance Ten- 
na'Rotor Him- 
(rated with Am¬ 
phenol 114- 
005 antenna. 


Where TV broadcasting stations are at wide 
angles from point of reception and re-orienta¬ 
tion of the antenna is required to maximize 
each station, Amphenol television antennas 
provide the greatest gain by virtue of the in¬ 
line high and low band folded dipoles which 
beam in a clean, narrow directional pattern. 
The high front-to-side and front-to-back ratios 
not only provide maximum signal pickup in 
the exact desired direction, but also secure 
against any interference from an unwanted 
direction. 


Durable, sturdy, aluminum construction 
withstands high wind and ice loading com¬ 
bined. 

Install Amphenol in single bay or stacked 
array. 



Illustrated at left is the standard Am¬ 
phenol television antenna shown in 
stacked array (Model 114-302) for 
added db gain in fringe areas . . . 
or each bay may be individually 
oriented* 


Model 114-003 at right is the 
standard Amphenol All-Channel 
TV Antenna with brilliant re¬ 
ception on all channels in both 
bandsr 


MAY. 1949 


AMERICAN PHENOLIC CORPORATION 

liSO SO. AVENUE » CHICAGO SO, IlLINOIS 
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iwTV KITS 




MODEL 12CL TV<FM KIT 


200 sq. in. 
PICTURE 

TV-FM KIT 

MODEL I2CL 


HctS D'J Mon^ inpufuner 

IMAGE IS equal to that of a 
20" tubt- ‘^-•en sharper and 
clearer—visib.e from all ongles. 


EQUIVALENT OF )1000 SETS 

Price of the new Tronsvision 
)2CL electromagnetic kit includes 
these outstonding features: 

• l2'/j'' picture tube with special 
fitted built-in All-Angle Lens 
ond color kit. 

• Du Mont TV-FM Inputuner. 

• Streamlined Cobinet and Roto- 
Table. 


Includes Cabinet. Lena. 
Table, Indoor or Out* 
door Antenna. 60 ft. of 
Lead>ln Wire. 



Special Offcc 

MODEL 1ZA TV KIT with 

12^/^ PICTURE TUBE 


REMARKABLE HILEE! $ 

Here’s what you get: 

• FAMOUS TRANSVISION TELEVISION KIT, 

giving the finest television money can buy, cabinet* 

• 121/,'- DIRECT-VIEW PICTURE TUBE 

• FREE ANTENNA: INDOOR or OUTDOOR 


239 


.ndoor Antanoa (shown 
at rightj availabla sap- 
aralalv 'or $7 JS 


type, with lead-in wire. Either antenna gives ideal 
reception on oil channels. Landlord's permission 
NOT required for indoor type. 


NO INSTALLATION COST. 
You con install ossembled kit 
yourself in about on hour. 



TRANSVISION Model ISA TV KIT 

This high-quality Tronsvision TV Kit has LESS 

o 15" picture tube. In all other respects ^*p||vjpT* 

it Is the same os the I2A shown above. ^ 

^CHOICE OF BEAUTIFUL CABINETS from $29 

For example, a ’’Modulor” Console Cobinet, which con be easily 
ossembled In about an hour, costs $29. 


ASSEMBLE Your Own CABINETS 

Tronsvision's "MODULAR" Cobinets come in 
knock-down, unpointed units, ottering an un¬ 
limited range of combinotions, including even 
o bar. Finish them oft to suit your taste and 
need. 



Corner piece, shown obove, has room tor TV. , 
Phono, Record Storage, ond open Book Case 
COMPLETE S84.00 

For other units ond prices, write for "Modulor , 
Cotalog. I 


FREE: 

162 PAGE 
TV COURSE 

. . . with purchose of qnv 
Tronsvision TV Kit . . . You 
don’t need this course to 
ossembic o Tronsvision Kii 
because the job Is eosv 
enough and our instruction 
sheet Is simple and cear. 
BUT. it you wont o good in¬ 
troduction to television 
fundamentals os o bosis for 
further study, the Trons¬ 
vision Television Home- 
Study Course is ideol. Re 
member, you Pay nothing 
extra for this course. 




AH Troiiavislon Prices ore foir traded; sub/ecf to change without notice. Prices 5% higher west of the Mississippi. 

TRANSVISION, INC., Dept. RE NEW ROCHELLE, N. 
tp FREE 20-poge TV BOOKLET and CATALOG SHEETS, SEE YOUR 


NEW YORK, N. Y. 

TRANSVISION OF MANHAHAN 
75 Church St. 

BROOKLYN, N, Y. 
TRANSVISION OF BROOKLYN 
485 Coney Island Ave. 

LONG ISLAND, N. Y. 

TRANSVISION OF LONG ISLAND 
40-14 Greenpoint Ave. 

Long Island City, N. Y. 


NEWARK, N. J. 

TRANSVISION OF NEW JERSEY 
601 Brood St. 

PHILADELPHIA, PA. 
TRANSVISION OF PHILA. 

235 North Brood St. 

BOSTON, MASS. 

TRANSVISION OF NEW ENGLAND 
1306 Boylston St. 

WASHINGTON, D. C. 

STAR RADIO 

409 11th St., N. W. 


CHICAGO, ILL. 

TRANSVISION OF CHICAGO 
1002 South Michigan Ave. 
SYRACUSE, N. Y. 
TRANSVISION OF SYRACUSE 
517 Butternut St. 

MIAMI, FLA. 

TRANSVISION OF FLORIDA 
10 Northeost Third Ave. 
DALLAS, TEX. 
TRANSVISION OF TEXAS 
700 Commerce St. 


Y. 

TRANSVISION OUTLET! 

HOLLYWOOD, CALIF. 
TRANSVISION OF CALIF. 
8572 Santo Monica Blvd 

SAN FRANCISCO, CALIF. 

TRANSVISION OF CALIF. 
3471 Californio St. 

CANADA 

TRANSVISION OF CANADA 
465 Church St. 

Toronto. Ontorio 


* 
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INSTRUMENTS 



ELIMINATE the VARIABLES 
in Television Installation 
with the TRANSVISION 
FIELD STRENGTH METER 

IMPROVES INSTALLATIONS!! 

SAVES Vz THE WORK!! 

Has numerous feotures and advontages. 
including—(I) Measures actual picture sig. 
nal strength . . , (2) Permits actual pic¬ 
ture signal rneasurements without the use 
of a complete television set . . . (3) An¬ 
tenna orientation can be done exactly . . . 
(4) Measures losses or gain of various 
antenna ond lead-in combinations ... (5) 
Useful for checking receiver re-radiation 
(local oscillator) ... (6) 12 CHANNEL 
SELECTOR ... (7) Amplitudes of interfer¬ 
ing signals can be checked ... (8) Weighs 
only 5 lbs. . . . (9) Individually calibrated 
. . . (10) Housed in attractive metal carry¬ 
ing cose . . . (11) Iritlol cost of this unit- 
is covered after only 3 or 4 installations 
(12) Operates on MOV, 60 Cycles. A.C. 
Model FSM-I, with tubes. Net $99.50 



NEW LOW PRICE 
TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

CONTINUOUS TUNING 

To assure television reception in weak signal 
areas, or areas which are out of range of 
certain broadcasting stations, Tronsvision 
engineers have designed this new booster. It 
increases signal strength on all television 
channels. Tunes all television channels con¬ 
tinuously. Con be used with any type of tele¬ 
vision receiver. Unusually high gain in upper 
television channels. 

Model B-l.List $32.50 



DuMont TV-FM 


INPUTUNER 

The finest TV-FM Tuner on the mar¬ 
ket today! Distributed exclusively by 
Transvision. 

• Covers oil 12 chonnels, entire FM range. 

• Continuously tunes from 44 to 216 me without o 
break. Requires no bond Switching for tuning 
from chonnel to chonnel. 

• Comolete with tubes ond escutcheon. 

Model IT.I .List $59.95 


TRANSVISION ALL-ANGLE 
LENSES for ALL TV SETS 

Give picture sires up to 150 so. in. Exclusive pat¬ 
ented feature makes Imoge visible from wide 
angle. Lenses come with odopter for instollotion 
on ANT 7*' or 10" picture tube, and with color 
kits. 

All-Angle Lens for 7" tubes (gives 75 sq. in. 
picture), $25.95. All-Angle Lens for 10" tubes (gives 
ISO sq. in. picture), $37.50. 

For I2'A" tubes. $49.50 





TELEVISION and FM 
SWEEP SIGNAL GENERATOR 

Complete frequency coveroge from 0-227 MC with 
no bond Switching. . , . Sweep width from 0-12 MC 
completely vorlobie. , . , Accurotely colibroted 
built-in morker generOtOr. 

OUTSTANDING' FEATURES: (I) Frequency ronqe 
from 0-227 MC ... (2) Dial colibroted in frequency 
. . . (3) Sweep width from 0-12 MC completely 
vorlobie ... (4) Self-contoined morkerS reodoble 
di’ectly on the diol to .5% or better. (No externol 
ncerotor required to provide the morker signols) 
. . , (5) Crystol con*rolled output moices possible 
ony crystal control'ed frequency from 5-230 MC . . . 
^6* Plenty of voltoge output—permits stoge-bv- 
stqqe olignment . . . (7) Output impedonce 5-125 
o^ms ... (8) Directly colibroted markers, 20-30 
MC for trap, sound ond video IF olignment ... (9) 
RF for olignment of trops for IF channels when a 
DC voltmeter is used as the Indicating medium . . . 
(10) Unmoduloted RF signol to provide morker 
pips simultoneously with the moin vorlobie oscil¬ 
lator . . . (II) MorkerS con be controlled os to 
output strength in the pip osclllotor ... (12) Power 
supply completely shielded ond filtered to prevent 
leokoge ... (13) Ail octive tubes ore the new mod¬ 
ern mlnioture type ... (14) Phosing control In- 
corporoted in the qenerotor ... (15) Operotes on 
MOV. 60 Cycles, AC. 

Model SG..Net $99.50 

REMOTE CONTROL UNIT 1^ 

OPERATES ANY TELEVISION SET from o 
DISTANCE up to 50 feet. 



Model TRCU Remote Control Unit Kit with 25-ft. 

coble .. . $69.00 

Also ovoiloble without cabinet .... . . 65.00 


coble .. . $69.00 

Also ovoiloble without cabinet .... . . 65.00 


if YOU AKF NOT NFAA 
A TftANSmiON OUTl£T 


USE THIS COUPON 


MAIL TO: TRANSVISION, INC., NEW ROCHELLE, N. Y. 


RE-S I 

Please ship the following Tronsvision Products THROUGH YOUR NEAREST LOCAL OUTLET:— | 


om enclosing 10% DEPOSIT in the omount of $_ 


bolonce C.O.D. 


( ) I wont to get into the Television Business. Send me detoils of your Deoler Plon. 


Name_ 


(please print) 
Address__ 


-City & Zone 
-Stote___ 


MAY. 1949 




































LARGEST 
SURPLUS STOCK 

in Ihe COCIVTKY 
at the LOWEST PRICES! 
DYNAMOTORS & INVERTERS 

IiD‘77 —Dynamotor Tnlt 14 t in. lOOT. 350 
nia oiii witli Tfliiy fuse box and til¬ 
lers. FOB I’hicaKii only.. .$5.75 

PE-lOl-C—Dynamotor unit: 13 or 34v in. out- 

f uta 8ii0v. 20roa. -lOOv. 135ma. 9 t. 

.lA ... 2.75 

rK-.'l.'i —Dynamotor unit: 12 f In. 10 amp. 

fiOnv out. 200 rna. FOB I'lticaRo only 3.75 
PF-306 —InverliT unit, rotary conteited. 28? 

In. 8tl? at 500V.\. 800 cy. out. FOB 

('hloaxo only . . • ■ 3.95 

DM-32A —Each 95e. Tltree tor .2.00 

DM .53 —Dynamotor. used with the BC*733. 

24v in. 2iov. ODma out. New.. 2.95 

SURPRISE PACKAGE 

20 pounds assorted radio parts. A Ci QC 

$25.00 value for only . 


OUTPUT TRANSFORMER 

il|.|’i. i'sed In ScTitt-iiiade Navy receiver. Fully 
potted. l*ri. 5000 uhmk. output secondary 60(; ohms 
CT. inverse leeJback sec. <>0 ohms FT. Cl AQ 

PE-n? UNIVERSAL POWER SUPPLY 

ti or 12v input; out. 14.5v and OOv, less vibrator, 
vnltaxe regulator and rectitlcr tube: Ideal mobile 
ixmer Kiipiily unit: rxcrlleni cutidition. FOB Chicago 
only. Each . ...$2.95 

BC-709 INTERPHONE AMPLIFIER 

Ideal fur aircratt. hmister for telephones. C*2 AQ 
etc. FDIJ Chicago only .. 

VHF TRANSCEIVER 

Ideal siihstittite for SCH-.522. freq. range 140-1-11 me. 
crystal i-oiitrolled. 10 watts. The receiver section has 
two individual UF sections, feeding a common 3 stage 
Hhnc IF aiiiplilier. Hotli liF sections Way he operated 
simultaneously, or either one Individually. The receiver 
mill iias 13 tubes. ‘I'he iranMiiitter Is of straight 
fiirward dcsiKi). Transtulticr unit has 7 tubes, one 
as filial nu>dtd.tied iiy a pair of 6L6 and push- 
poll. Cumiileie unit In case With tubes, crystals and 
diagram less dynumoTor. CIA QC 

FXFEl.LENT FIIMUTION ... 

New Phantom Antenna for above unit: 3 lamps QCg' 
in parallel with sockets, complete lor. 

SMASH VALUES IN COMMAND EQUIPMENT 


B('-453—K.XC. 

BC-454—K.Xt’. $3.95—NEW 

BF-45.’»—KXF. 

BO 4.56—NEW’ . .. 

BC-4.57—N$:W ... 

BF-458—N$:W . 

m-459—$:xc. 

BC-e96—EXC. 


.$12.95 
. 4.9S 
.. 7.95 
.. 2.95 
.. 6.95 
. 7.95 
. 9.95 
.14.95 


CONDENSER 


2 MFD. 4000V. Pyranol 
4 for. 


$ 10.00 


$2.95 ea. 


GEARED TUNING DIAL 

S band, vernier. BRAND .NEW. Frequency Range:— 
3.2-4: 6.4-8; 12.8-16; 19.2-24: 25.6-32. Ideal Cl *20 
for many appUcailons. An exceptional buy . #*•**'' 

APS-13 UHF ANTENNA 

Suitable for 400 me citizen band. Ideal for UHF 
experlrmnters. With director and reflector Cl AQ 
eicnienis mounted. BRAND NEW. 2 for 

BC>659 TRANSMITTER-RECEIVER UNIT 

FM transmitter-receiver, crystal ctmtrolled. two chan¬ 
nels. freq. range 27-38.9 me. 13 tubes 2C1C QC 
crystals. NEW .. . 

BC-620 TRANSMITTER-RECEIVER UNIT 

FM transmit ter-receiver, ci^'stal controlled, two chan¬ 
nels. freq. range 20-27.9 me. 13 tubes, dual meier 

ft^tesllng fllamrnl and plate circuits. Used. $9.95 

Mobile Insrallallnn Kit for Bt"-6.59 or IiC-C2o consists 
of TS-13: Mr-18: 4 section whip antenna. Cl 2 95 
Insulators. 2 maintenance manuals: NEW ^**«*e^ 


SPECIAL! 

WeSTiNGHOUSE TRANSMITTER BC-122 
Freq. range 325 to 800 KC; In portable field 
Case: 3 meters Plus excellent parts (less tubes! 
—An Excellent Buy—BRAND NEW—$7.95 ea. 


All ahipmenta FOB Chicago or bos Angeles unless 
specified. 300« Deposit required on all orders. Mini- 
mum order accepted—S5.00. California and Illinois 
residents, please add regular sales tax to your ramit- 
tance. 

ARROW SALES, INC., Dept. R 

MAIN OFFICE: 

1712*14 S. Mkhi9on Av«., Chicago 5« Illinois 
NORTH SIDE BRANCH: 

1802 N. Humboldt Blvd.. Chlcogo. 

WEST COAST BRANCH: 

1240 S. Alvorodo, Los Aitg«los« Calif. 


Sew Patents 


MICROWAVE MEASUREMENT 

Potent No. 2,453,533 

Lowell E. Norton, Princeton Junction, N. J. 
(assigned to Radio Corp. of Anrierica) 

When a waveguide carries microwave energy, 
its opposite faces are oppositely charged. There¬ 
fore these walls attract each other. If a small aec- 
tion of wall 13 removed and a fine screen substi¬ 
tuted. a relatively large physical displacement 
occurs. 



The screen should be light and resilient. It may 
have about 1,000 conductors per linear inch, and 
may be constructed by photodeposition. This 
screen portion acts like a diaphragm. Its dis¬ 
placement is maximum if the microwave energy 
is modulated or keyed at the resonant frequency 
of the diaphragm. 

The screen carries a tiny mirror which throw’s 
light upon a photocell. Displacement of the dia¬ 
phragm modulates this beam. Photocell output is 
amplified and indicated on a meter. A direct 
power reading is obtained when the instrument 
is calibrated. 

CRYSTAL OSCILLATOR 

Patent No 2,452,951 
Donald E. Norgoord, Scotia, N. Y. 
(assigned to General Electric Co.) 

The series resonant frequency of a crystal gov¬ 
erns the oscillations in this circuit. Holder ca¬ 
pacitance and air gap have negligible effect. Plate 
and filament voltages also have comparatively 
little effect. 



The crystal is connected in series with the coil 
tap and controls the feedback. Maximum feedback 
occurs with minimum impedance, that is. at the 
series resonant frequency of the crystal. This re¬ 
sults in a more stable and precise oscillator than 
is usually obtained. 

SECRET TRANSMISSION 

Potent No. 2,455,443 
David Sarnoff, New York City 
(assigned to Radio Corp. of America) 

This system preserves the secrecy of messages 
by using arbitrary symbols instead of letters, and 
transmitting by facsimile or television. The sym¬ 
bols are chosen for distinctiveness so that they 
can be recognized even if portions are lost due to 
noise or interference. 

The code governing these symbols may be 
changed as often as necessary to insure secrecy. 
At the transmitting end. the teletypewriter may 
use a conventional keyboard with ordinary let¬ 
ters. but the corresponding symbols are printed. 
At the receiving end the machine prints letters 
but the keyboard may be marked with the cor¬ 
responding symbols. If desired the receiving ma¬ 
chine may be operated automatically by the 
incoming signals. 

WEAK-SIGNAL AMPLIFIER 

Potent No. 2,446,390 
Karl Roth, New York, N.Y. 

(assigned to Rodio Patents Corp.) 

Because of tube noise and other limitations it 
is very difficult to amplify a weak d.c. voltage 
such as i 3 obtained from a thermocouple. How¬ 


ever, sufficient current outbut may be availaute 
to deflect a meter. In this invention the signal 
is used to deflect a sensitive galvanometer and 
modulate an r.f. voltage. The r.f. is easily ampli¬ 
fied and then detected. 

Referring to the diagram, the d.c. signal ir 
connecteil to galvanometer G and resistor R in 
series. The meter pointer moves a metal vane 
between coils L. The coils and condenser C are 
tuned to approximately the same frequency as 
the r.f. voltage applied to the suppressor of the 
tube. 





When a weak d.c. signal is applied, the resonant 
frequency of LC is changed because the vane is 
displaced. The average plate current then in¬ 
creases or decreases, ns shfiwn by the curve, if 
the galvanometer needle is deflecteil in one direc¬ 
tion. for example, the current may rise from 
lo to 1 1 . For a change in the opposite direction. 
there may he a drop from the normal current to 
Ij. This change may be amplified in further 
stages before detection, although in this schematie. 
only one tube is used. 

The plate current flows through MA. a record¬ 
ing or indicating meter, and then through part of 
R. This plate current may be several times greater 
than the original signal; but. by adjusting U. it 
is made to balance out the original. After each 
displacement the vane tends to return to its 
original position until there is another change in 
the input. 

Battery B is used to balance out the static Plate 
current in so that MA indicates zero with no 
input. 

TONE CONTROL 

Patent No. 2,444,076 
Pierre Vlsschers, Antwerp, Belgium 
(assigned to Int'l Standard Electric Corp.) 

This tone control is used with a negative feed¬ 
back circuit. 

Cl and R3 are the high-frequency control com¬ 
ponents. As the movable arm is adjusted toward 
the upper end of R3, more high freiiueacics are 
bypassed through Cl to ground. Therefore the 
over-all h.f. response of the amplifier becomes 
weaker. 

The negative feedback circuit from the 8 i)eak- 
er is composed of Hi. K 2 . and R4. When the 
movable arm of R3 is adjusted toward its lower 
end. more highs are bypassed from the negative 
feetlback line through C2 to grounil. Then the 
degenerative effect is greater at low frequencic- 
and highs are effectively boosted. 
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MONEY BACK GUARANTEE We believe units offered for sole by mail order should be sold { 
only on a ‘‘Money*Baclflf-Not-Satisfied" basis. We carefully cheek the design, calibration and value ' 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or < 
refund. You, the customer, are the sole judge as to value of the item or items you hove purchased. 3 


BUILD YOUR OWN OSCILLOSCOPE and V.T.V.M. and SAVE'! 



5" OSCILLOSCOPE KIT 

Indispensable for AM, FM, and Tele¬ 
vision. Horiz(»ntal sweep circuit 15 to 
30,000 cycles. All controls on front panel. 
Linear sweep with 884 gas triode. Graph 
screen for measuring peak to peak volt¬ 
age. Frequency response of horizontal 
and vertical amplifiers from 50 cycles to 
60 Kc. Input impedance I megohm and 
50 mmfd. Etched panel for long life. 
Tube complement: 2-6SJ7, 2-5Y3, 1-881, 
1-5UP1. Provision for external synchro¬ 
nization. test voltage ami intensity modu¬ 
lation. Deflection sensitivity: .30 volts 
per inch full gain. Detailed instructions 
and pictorial diagrams in-^ ^ ^ 
eluded. Operates from 105/-jOllJJ 
130 V.A.C. 50/60 cy. Nothing y S 
else to buy! 


VACUUM TUBE 
VOLTMETER KIT 

THE MOST USEFUL TOOL ON 
THE RADIO BENCH! 


D.C. and A.C. ranges 0-5, 10, 100, 
500 and 1000 volts. Ohm-meter 
ranges from .2 ohms to 1.000 meg¬ 
ohms in steps of Rxl, RxlO, RxlOOO. 
Rx 10,000 and Rxl megohm. Db scale 
friim —20 to -|-55 Db in 5 ranges. 
Diode A.C. rectifier. Large rugged 
meter with all A.C. and D.C. 
readings on one simple scale. 1% 

accuracy. Complete $0095 

tubes and test prods. 

Nothing else to buy 1 



THE NEW MODEL 670 

SUPER METER 


The Mew Model 770 

VOLT-OHM 


— 4/1 Accurate Pocket-Size 

MILLIAMMETER 



SUPER METER. A Combination 
VOLT - OHM - MILLIAMMETER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 


D.C. VOLTS: 0 to 7..'i/15/75/l50/750/ 
150(1':r»00. A.C. VOLTS: 0 to 15/30/ 
l50/:i00/1500/3000 VolU. 0 U T P U T 
VDLTS: 0 to 15/30/150/300/1500/3000. 
D.C. CURRENT: O to 1.5/15/150 ms.: 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
loo.000 ohms. 0 to 10 Mexolims. CA> 
PACITY: .001 to .2 Mfd., .1 to 4 Mfd. 
(Quality test for electrolytlrs.) REACT¬ 
ANCE: TOO to 2T.0O0 Ohms: 13.000 Ohms 
to 3 MeRohros. 

INDUCTANCE: 1.75 to 70 Henries: 35 
to »,000 Henries. 

DECIBELS: —10 to -kiS. +10 to -l'38. 
+30 to +58. 


The model 670 comes housed in a rutted, 

crackle-finished steel cab- aAA 

inet complete with test «b004U 

leads and operalint In- M 

structlons. Size S'/,'' x 

T'/,' t 3-. net 



(Sensitivity: 1000 ohms per volt) 
Features: 

Compact-measures 3V4” x x 2^". 

Uses latest design 2*/o accurate 1 Mil. 
D*ArsonvaI type meter. Same zero ad¬ 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav¬ 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long, 
life even with constant use. 

Speclflcationi: 6 A.C. VOLTAGE RANGES: 
0-15/30/150/300/1500/3000 volts. 

6 D.C. VOLTAGE RANGES: 0-7^/15/75/ 
150/750/1500 volts. 

4 D.C. CURRENT RANGES: OaH/15/150 


Ms. n-l% AmpB. 

SISTANCE 


2 RESIS 
McKohm. 

The Model 770 comes complete 
with self.contained hattoriei. 
test leads and nil operatino 
instructions. 


RANGES: 0-500 Ohms. 0-1 




7H£ M£W MODEL 777 

20,000 OHMS PER VOLT!! 
TUBE & SET TESTER 


The Model 9S — A COMBINATION 

SIGNAL GENERATOR 


AND 

SIGNAL TRACER 


Tube Tester Specifications: 

it Tests all tubes including New Miniatures, etc. Also Pilot Lights. 
★ Tests by the well-established emission method for tube quality, 
directly read on the scale of the meter. ★ New tsrpe line voltage. 



V.O.M. Speciflcatloni: 

* D.C. VOLTS: (at 20.000 Ohms 
Per Volt). 0 to 7.5/15/75/150/750/ 
1.500 Volte. 


* A.C. VDLTS: (At 10.000 Ohmi 
Per Volt). 0 to 15/30/150/300/ 
1.500/3.000 Volts. 


• D.C. CURRENT: 0 to 1.5/15/ 
150 Ma. 0 to 1.5 Amperes. 
'RESISTANCE: 0 to S.000/50.- 
0OO/50O.000 Ohms. 0 to 50 MeK* 
ohms. 


777 op*rat«a on 00-420 
volte 00 cyciei A.C. Hauead in 
beautiful hand . rubbed cabinet. 
Complete with teat leads, tubes, 
charts and detailed 
operating instruc- 
tions. Siae 13- k 

121/,* x •*. yyNET 



•Frequency Range: 150 Kilo¬ 
cycles to 60 Megacycles. ‘The 
R.F. Signal Frequency is kept 
completely constant at all out¬ 
put levels. *Modulation is ac¬ 
complished by Grid-blocking ac¬ 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. ‘R.F. ob¬ 
tainable separately or modu¬ 
lated by the Audio Frequency. 

Signal Tracer Speciflcatloni: 

•Uses the new HylvmnU IN'34 Ger¬ 
manium crystal Diode which com¬ 
bined with a resistance-capacity net¬ 
work provides a fre¬ 
quency ranye of 300 A AC 

cycles to 50 Meffacydes. 

test leads and operating aUneT 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


MAY, 1949 


DEPT. RC-5, SI PARK PLACE, 
NEW YORK 7, N. Y. 
























FM Set Installed in Car 


An Flfi instaUatton itt your car can 

give you better sound, less noise By MAX ALTH 


T he shape of FM things to come 
was outlined in miniature by An¬ 
drew’s Radio Service Company of 
Yonkers, N. Y., when Andy, at the 
behest of Harry Taubin, of the Bronx, 
installed an FM tuner in the latter’s 
’47 Buick, 

While this is by no means the first 
FM installation in a car, this is the 
first FM hroadrofit rcvcirvr installation 
of which this writer has heard. The 
forecast is that auto radios of the near 
future will incorporate an FM band, or 
even possibly be designed for FM re¬ 
ception only. 

The results, Mr. Taubin relates, are 
satisfactory. The quality of reception is 
very good in town, and is satisfactory 
up to about 155 or 40 miles from the 
city, at which distance ignition noise 
begins to compete with the signal. How¬ 
ever, Mr. Taubin could not drive very 
much further from town without losing 
considerable AM signal, either. It is 
only the fact that there are other AM 
stations along the way that enables him 
to receive AM programs over a greater 
r()ad distance than FM signals. When 
FM stations increase in number, as they 
are doing right along, it is conceivable 
that FM auto receivers will supplant 
AM set.s entirely. 


FM reception in the city is consider¬ 
ably superior to AM reception, Mr. 
Taubin reports. Noise is less, sound 
quality is better and—this is, of course, 
a personal point of view—the FM pro¬ 
grams are better. 

The installation consists of a con¬ 
verted Meissner SC FM tuner feeding 
the audio section of the Buick auto re¬ 
ceiver. 

Surprisingly enough, the regular AM 
antenna already installed in the car is 
u.sed. The only change is a reduction in 
antenna length for FM use. It has been 
found that maximum FM signal is 
picked up with the antenna extended 
half way. Since there is sufficient AM 
signal strength in the city, the antenna 
is left half extended all the time the 
car is in town, for reception of both 
AM and FM. 

Converting tuner and receiver 

The conversion of the FM tuner from 
117 volts a.c. to () volts d.c. is simple. 
The fiX5 rectifier tube is removed; the 
transformer and power wiring are left 
in place for future use. 

An octal plug is wired to the car ra¬ 
dio. Ground is connected to pin 2, the 
high side of the 6-volt battery to pin 7, 
and B-plus to pin 8. When this plug is 



inserted into the tuner’s 6X5 socket, 
filament and plate voltages are fur¬ 
nished the tuner, as shown below. Dis¬ 
connect the high side of the tuner’s fila¬ 
ment transformer from the filament cir¬ 
cuit. Remove the on-off switch (part of 
the tuner’s volume control) from the 
transformer primary and connect it in 
the filament circuit, as in the diagram. 
Disconnect the shielded wire leading to 



Power cable plugs into original 6X5 socket. 

the grid of the 6C4 output tube from 
the arm of the volume control and .sol¬ 
der it permanently to the high side of 
the control so that volume will always 
be maximum. 

The tuner is mounted in the car by 
means of two home-made metal brack¬ 
ets. These are bolted to the fire wall of 
the car and to the sides of the wood 
cabinet that houses the tuner. The cab¬ 
inet is strong enough for this purpose. 
A hole is drilled in one of the brackets, 
and an antenna-change-over toggle 
switch is mounted here. A receptacle for 
the plug on the end of the antenna lead- 
in is mounted next to the switch, and a 
length of shielded antenna wire is run 
from the switch to the AM-set antenna 
input. 

A hole is drilled in the side of the 
AM set, through which the power leads 
to the tuner are brought. The AM de¬ 
tector output is disconnected from the 
volume control and connected to one end 
contact of a toggle witch. A lead is run 
from the other end contact through a 
length of shielded wire to a female 
bayonet socket. This takes the FM au¬ 
dio output via the plug that comes with 
the tuner. The center contact is wired 
to the a.f. amplifier of the AM set. The 
toggle switch is mounted on the side of 
the AM set, permitting the AM audio 
amplifier to be connected to either the 
FM or the AM .signal. The volume con¬ 
trol of the AM set, up on the da.sh of 
the car, controls the volume of either. 
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The tuner is mounted beneath the regular car radio where the driver can easily adjust it. 





















Fill 


To operate the AM receiver, the set 
is turned on, and the audio and an¬ 
tenna toggle switches are thrown to the 
AM side. The on-off switch turns the 
tuner filaments off, as they are not used. 



Brackets and antenna switch on toner’s rear. 


To receive FM programs, the fila¬ 
ments are turned on and the two toggles 
thrown to FM. The AM receiver must, 
of course, be on, as well, as its A.F. 
section is used. 

Little difference in signal strength is 
found when the antenna is adjusted for 
the various frequencies on the 88-108- 
mc FM band. 


NBC SYNCS CARRIERS 

The first use of carrier synchroniza¬ 
tion for television stations was an¬ 
nounced recently by David Sarnoff, 
chairman of the board of RCA and the 
National Broadcasting Company. Sta¬ 
tions WNBT and WXBW, New York 
and Washington outlets of the network, 
both operate on channel 4. In some lo¬ 
cations between the two transmitters, 
viewers get co-channel interference, due 
largely to the slight difference in fre¬ 
quency of the two carriers. Even though 
crystal-controlled, this slight difference 
is inevitable at television frequencies. 
The beat effect usually destroys recep¬ 
tion from both stations. It appears on 
the screen as horizontal black and white 
sound bars. 

The problem of keeping the frequen¬ 
cies of the two transmitters precisely 
equal is solved by synchronization. Two 
sync units are used, one at WNBW in 
Washington, the other at RCA Labora¬ 
tories in Princeton, X. J„ between New 
York and Washington. 

Receivers set up in Princeton compare 
the frequencies of WXBT and WNBW. 
Information about the difference be¬ 
tween the two is translated into varia¬ 
tions in the frequency of a 1,000-cycle 
tone, which is transmitted by telephone 
line from Princeton to New York. The 
audio frequency variations (± 300 

cycles) are used to control WNBT’s 
frequency, keeping it in exact step with 
that of WNBW. 

Though synchronization of television 
carriers is a recent development, some ‘ 
AM stations have been operated on this 
basis for many years. Television en¬ 
gineers hope that the new technique | 
will hasten the end of the freeze on TV 
station allocations; one of the main 
reasons for the stoppage was that a | 
study had to be made of co-channel i 
interference to determine future allo¬ 
cation policies. i 



LITTLE DEVIL COMPOSITION RESISTORS 

Guesswork’s gone , . , when you 
use individually marked Oh mile 
“Little Devils.” These tiny hut 
rugged resistors are available in 
standard RMA values, 1, and 
2<watt sizes + ^ ^ 10 ohms to 22 
niegohms. Tol. ± 10% and ± 5%. 
Values to 2.7 ohms available in 


Tins lustrous, albplastic cabinet not only 
adds a colorful, modern touch to your shop 
hut saves you hours of valuable time by 
helping you find the resistors you need , , . 
fast. Factory packed in its five drawers—40 
separate compartments—arc 125 carefully 
selected Oliniite “Little Devil” Resistors in 
the 40 values (10 ohms to 10 megohms, 
54-watt) most frequently used by servicemen. 

Extremely compact—only 9” x 4^'' x 5Vi” 
—this Ohinitc cabinet protects your resis¬ 
tors, and helps yon check inventory at a 
glance. Tlie cabinets arc dovetailed top and 
bottom so they can be stacked one on top of 
another. Order yours today! 


1-watt size, ± 10% tol. 



BROWN DEVIL RESISTORS 

A favorite with servicemen, these de¬ 
pendable, wire-wound, vitreous-<mameled 
resistors are easily mounted by their 
tinned wire leads. Tol. ± 10%, In 5, 10, 
and 20-watt sizes, 

OHMITE MANUFACTURING CO., 


SEE YOUR DISTRIBUTOR 



MOLDED COMPOSITION ^OnNIIOMEHR 

Built to last, this T>pe AB Potentiom¬ 
eter has a heat-treated, solid-molded re¬ 
sistance element—not just a film—and 
provides unusually quiet operation. It 
has a 2-watt rating. 

4896 FLOURNOY ST., CHICAGO 44 


©HMIT 


MHE05TAT5 • RESISTORS • TAP SWITCHES 
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MAGNETIC 


RECORDING 



All about the 
theory, types, and 
mahet of record¬ 
ers, thefr appffca- 
Nons ond perform¬ 
ance measurement 
l. Short History 
of Maatifctic 
Recording 
2r Acoustic 
Factors 


By S. J. Begun 
Chfof engineer. The 

Brush Devefopmenet Co. 

300 pages, 6x9. 130 
illus,. $5.00 

Here ot tost is the ’*low 
down*' on one of the fastest 
growing electronic dev«top- 
ments in all of its design, 
engineering and experl' 
mental phases. MAGNETIC 
RECORDING acquaints you 
with every detail of modern 
equipment, brings you the 
latest information on appli¬ 
cations ranging from home 
entertainment to movies, 
broadcasting, professional 
and amateur radio and spe¬ 
cial uses such^ as military 
speech scrambling. 

It Pays to Study the 
New Developments! 


3. Magnetism 

4. Theory of 
Magnetic 
Recording 

5. Components of 
a Magnetic Re* 
cording System 

6. Magnetic 
Recording 
Equipment 

7. Applications of 
Magnetic 
Recording 

8. instrumenta. 
tion and Mag* 
netie Kecording 
Moaiurements 

9. The Magnetic 
Phonograph 

10. Helpful 
Glossary of 
Magnetic 
Heeording 
Terms 


Acoustic and magnetic fac¬ 
tors are carefully explained. 
A-C and D-C biasing 
methods, distortion factors, 
reproducing heads, drive 
mechanisms and the various 
recording media and methods 
Qf recording, reproducing, 
and erasing are discussed in 
detail. Particularly valuable 
ore a complete outline of 
recording devices and how 
they ore_ used: o helpful 
study of instruments for de¬ 
termining recording perform¬ 
ance; and o cleor discussion 
of magnetic versus other re¬ 
cording methods. More than 
130 diagrams and illustra¬ 
tions moke things easily un¬ 
derstandable. Use coupon for 
10 days* free trial. 


Cash in on a know how of 


FREQUENCY MODULATION 


FUNDAMENTALS^ 

APPARATUS— 

SERVICING 
By Nathan Marchand 
448 pages, 6x9, ever 300 
frfvsfroffons, 

Pnre $5.00 

FM in high-fidelity reception—In 
all kinds of mobile communica* 
tion systems—and now in tele¬ 
vision—is a must subject for every 
opportunity - minded serviceman. 

This book covers it fully—^theory 
ond circuits: transmitters, re- it takoM moro tkon 
ceivers, antennas; testing and ortHnary radio 
servicing. "Will undoubtedly be- training to kandfo 
come a bfble with every service FH! This big book 
man.'*— SERVICE magatine. afcoifj you howl 



10 DAYS' TRIAL 


I Dept. RE-59, Murray Hill BookSi Inc., I 
I 232 Madison Avenue, New York 16, N.Y. | 

I Send me books checked below for 10 days' ex- ■ 

I amination on approvol. in 10 days, I will either | 
pay for the books plus a few cents postage or | 

( return them postpaid. (Postoge paid on cash I 
orders; same return privilege. Books sent on ” 

I approvol in U. S. only.) I 

I n Begun MAGNETIC RECORDING. $5.00 j 

(Outside U.S. $5.50 postpoid) I 
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European Report 

By Major Ralph W. Hallows 

Radio-Electbonics London Correspondent 
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1 people, I suppose, would reply something 
like this; Tm listening to a program, 

I I want music to come through loud 
j enough to sound real. Speech from the 
loudspeaker should have about the same 
sound level as the voice of a friend 
talking to me in the room where the 
I radio set is used. But if the radio is just 
I providing a background of which I’m 
I pleasantly conscious though Tm not 
I actively listening, then the volume I 
want from the loudspeaker is quite low.** 
Fine! But the radio engineers who de¬ 
sign our receivers do so first by spoiling 
vast areas of paper by covering them 
with figures and mathematical signs. 
There are no combinations of signs and 
figures which of themselves indicate 
“friend talking,** or “room where the 
radio set is,** or “loud enough to sound 
real,** or “quite low.** What the design¬ 
ing engineer wants before his paper- 
spoiling activities start are just cold, 
hard decibels! And, if asked to state 
his preference in terms of decibels, the 
ordinary listener might well reply that 
he couldn*t see how the lady who painted 
her face, fell out of a window, and was 
eaten by dogs came into the question at 
all. What had Jezebel to do with radio 
reception anyway? 

The BBC recently set some of its 
engineers the task of finding out and 
measuring the various degrees of loud¬ 
ness preferred by several different kinds 
of people, ranging from transmitting 
engineers and professional musicians 
to ordinary listeners of both sexes, all 
types, and all ages. The results were 
embodied in a report by two of them, 
T. Somerville and S. E. Brownless, 
which contains a good many surprises. 
The measurements are stated in decibels 
above a reference level of 10*^® watts 
^ per square centimeter. From practical 
experience of their likes and dislikes I 
I expected to find that broadcasting en¬ 


gineers preferred loud reception. They 
do; on the average they prefer all sorts 
of programs to come in at a level 13 db 
above that which best suits the ordinary 
listener: engineers -f88 db, listeners 
4-75 db. Musicians also like more vol¬ 
ume than most of us do, but here the 
difference is smaller—only 80 db against 
75 db. What does surprise me is that 
among ordinary listeners, a very large 
number of whom were tested, men like 
more volume than women and advanc¬ 
ing years causes a preference for 
smaller and not greater volume. Taking 
the mean of the combined measurements 
for both sexes on symphonic music, 
light music, and speech, the 15-year- 
olds like -f-76 db; the 25-year-olds, -}-75 
db; the 35-year-olds, -f-74 db; the 45- 
year-olds, -1-73.5 db; the 55-year-olds, 
-1-73 db; and the 65-year-olds, only 
-f 70 db. 

"Singing" TV antennas 

Though it was unusually mild, the 
past winter was a very windy one in 
Britain and many folk who installed 
TV had considerable annoyance from 
the loud and incessant singing noise 
due to the vibration of tubular dipole 
antennas. Probably some of you in the 
States have had the same trouble. Here*s 
a remedy recommended by one of our 
firms specializing in TV antennas, which 
is very effective, as I can testify per¬ 
sonally. It*s very simple, like so many 
good things. All you need to do is pack 
the tube with sawdust for about 12 
inches on either side of the supporting 
arm. And that is easily done without 
dismantling the antenna. Remove the 
plugs at the ends, then push down as 
much sawdust as is needed. Push down 
also a wad of rags at each end to keep 
the sawdust in place. Replace the orig¬ 
inal plugs and there you are. No an¬ 
tenna so treated can keep you awake at 
nights by singing and whining as the 
wind makes it vibrate. 

British TV progress 

Speaking of TV calls to mind the fact 
that there are now over 100,000 tele- 
visers operating in British homes. That 
figure may not seem very large to you; 
but remember that we have still only 
one transmitting station in action. Re¬ 
call, too, that less than two years ago 
the number of owners of TV receivers 
was not more than 18,500, as I reported 
in these notes. You*ll see that television 
is going ahead pretty fast here. The 
reason why there are not more televisers 
in use is not that people are coy about 
buying them; it is simply that for sev¬ 
eral reasons the supply from the manu¬ 
facturers can*t keep pace with the 
demand from would-be owners. That 
may seem absurd to you, but it isn’t so 
strange as it looks at first sight. A very 
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considerable proportion of our radio i 
manufacturers' output consists of radar ! 
and radio navigational aids for ship- | 
ping and for commercial planes (that’s 
one reason why there’s a shortage of 
cathode-ray tubes for televisors), and 
another big proportion has to be de- I 
voted to gear which has been made for I 
export. I 

There are whispers that a battery- ' 
operated receiver is soon to be on the i 
market here. It’s still all very hush- | 
hush, and I can’t get authentic details; 
but a little bird tells me that high- | 
etliciency superhet circuits, some novel¬ 
ties in time-base inakeup, and the use of 
a small electrostatic C-R tube ena))le | 
it to give results with a surprisingly 
modest number of tubes and no out-of- 
the-way drain on A- or B-battenes. 
Well, here’s hoping! 

Broadcast antennas classified 

A useful piece of work has been done 
lately by our Radio Component Manu¬ 
facturers’ Federation in classifying 
three types of antenna commonly used 
for broadcast-band reception and work¬ 
ing out a figure of merit for each. They 
did not find it possible to do anything i 
about outdoor antennas of the T or 
inveited-L types, since these vary so 
much in effective height, location, insu¬ 
lation, shielding, and so on. For similar 
reasons the antenna slung indoors in 
the attic or fixed round a picture rail 
doesn’t lend itself to classification. But 
outdoor rod antennas are being used 
moie and more and with them a broad 
classification, based on the performance 
to be expected, is possible. The radio 
dealer can be given figures which en¬ 
able him to tell a customer with fair 
certainty which kinds of antennas will 
and will not give the most satisfactory 
results. 

The drawing shows the three chief 
types of rod antennas. Those in class A 
are from 10 to 20 feet in length with 
their tops not less than 50 feet from the 
ground; for class B, lengths are usually 
below 15 feet, and maximum heights 25 
feet; the class C antenna is fixed to the 
window ledge of a ground-floor room 
and is sehlom over 10 feet long or 12 
feet in maximum height. The figure of 
merit for class A is 1.5; for class B, 
0.75; and for class C, 0.075. Assuming 
that the minimum signal input needed 
for the broadcast receiver is 1 millivolt, 
the type of antenna required can be 
worked out with something like cer¬ 
tainty, provided that the field strength 
of the weakest station to be received is 
known or can be measured. Multiply 
the field strength in millivolts per meter 
by the figure of merit and the answer is I 
the input in millivolts to be expected. I 
So long as this comes to I or more the 1 
antenna in question will do what is 
needed. Any of the three types, for 
instance, is suitable for field strengths 
over 14 mv; class A or class B will give 
good reception on field .strengths above 
1.4 and below 14 mv, though class C 
will not; below 1.4 mv only class A will 
do, and it can be relied on for field 
strength down to about 1400 microvolts 
per meter. 
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Greatest A1 e rcha fid isi tig 
Opportunity in 
Cartridge History/ 


YOU CAN MAKE the replacement of 
phono pickup cartridges a profitable side of 
your servicing. No longer is it necessary to 
order one cartridge for each repair job. 
With the 3 basic models in the TORQUE 
DRIVE KIT, you can immediately replace 
any one of over 150 types in common use. 
Furthermore, the revolutionary TORQUE 
DRIVE Crystal Cartridge modernizes your 
Customer’s player, greatly improves repro¬ 
duction, prolongs record life. Has replace¬ 
able Osmium-Tip or Sapphire-Tip needle. 


HANDY SALES AND 
SERVICE KIT 


Enables you to maka 
most replacements 
Immediotely. Has 6 
quick-selling car¬ 
tridges, 4 extra nee¬ 
dles, mounting plotes, 
and replacement 
guide. Avoiloble in 
Kit "A** (Osmium) and 
Kit "B" (Sopphire). 


Write for Bulletins 141-142, and name of nearest C-V Distributor 

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 


Export: 13 East 40th Sf., New York 16, U. S. A., Cables: Arlob 


E’V Pot. Pend. Licensed under Brush Patents 


f^ew Model LI4 Microgroove 
Cryital Cartridge and new Model! 
20 and 22 Magnetic Cartridge tor 
Reguior and Microgroove allO 
available. 
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TELEVISION CONVERSION 

* Instsll the "'All-Viw CundHot” Lem 
in Qvit S-Intple Opeiation 

* 3 201 l^vcirt Inrft Pitture fr^m 10^ 
inch Se( 

* Obtain Oenr ViiPon fr^m An^lf 
‘ EUMIHATES ErCfTRAIH 


LIQUID LENS CORP. 

77-M -Pnrsoni 6lvd,, Flusliing, 1.1., N. Tr 


Black collar connects the kinescope with the 
lens. Space between the fluorescent screen 
and magnifier screen is filled with oil. 


Cross section 
skeUh of Ihe | 
coupling arrange' 
m e n t and oil | 
chambers of the 
Corrector Lens. I 


Absolutely No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. The 
PROGRESSIVE RADIO KIT is the Only Com¬ 
plete Kit. Operates on 110-120 Volts AC/DC 

Contains everything you need. Instruction boOh, metal 
chassis, tubes, condensers, resistors and all other nee* 
essary radio parts. The 36-page Instruction Book writ¬ 
ten by expert radio instructors and engineers teaches 
you to build radios in a professional manner. The cir¬ 
cuits are designed to provide excellent performance. 
Alto<|other, fifteen circuits arc constructed, including 
11 receivers, l audio amplifier and 3 transmitters. 


SPECIAL OFFER 

Electrical and Radio Tester sent absolutely FREE 
with each Progressive Radio Kit. Plus FREE IWem- 
bership in the progressive Radio Club. Entitles you 
to free expert advice and consultation service with 
licensed radio technicians. ORDER VOUR KIT NOW! 


BUILD KITS!! 
SAVE!! LEARN!! 


VACUUM TUBE VOLTMETER KIT.$23.95 

A iiriifessional |>le<'e of text l■^|tllllment you need for FM 
and TV, KllFK: Hook on Advanced ServlcinKTechnldues. 


5" OSCILLOSCOPE KIT.$39.95 

An jdiMduie '‘•niuxf fur UKlny’s radioman. 

_ KRKF.: Hook nn Cathmte Hay Oxcinoncope. 

VOLT'OHM-MILLIAMMETER KIT.$14.95 

.'’inniile to conunu t. inexijvnxlve liut accurate. .S14,95 
_K RKK; Book on Elementary Radio Servlclnif. 

SIGNAL TRACER KIT.$21.95 

An invaluable aid in trouble-xhooimK. 

_ l-'RKE: Hook on Radio Test Inatrumenta. _ 

HIGH FIDELITY HUMLESS AMPLIFIER 

KIT.$16.00 

Aitraetivo aluminum irhaaxtx: comtiletc with five tubet 
.ind two xelenluni recttflem. 
_ FRFK: Book on Ampltftera. 

ECONOMY AMPLIFIER KIT.$5.95 

simple to build; complete with ftve tubes. 
_ FRKK: Itonk on Amidiners. 

7" TELEVISION KIT.$59.50 

Complete tube kit. 39.58 

_ KKKE: Televtsion Servtcing Notes. 

10" TELEVISION KIT.$99.50 

Complete tube kit. 57.30 

FREE; Television Sen.-icinR Notes. 


10'' TELEVISION SUB-ASSEMBLY KIT.$229.50 

sub axhenililicx riii*tor>''Wired; euinldete with tubes. 
_ free: Teievtslon Servicing Notes. _ 

12" TELEVISION SUB-ASSEMBLY KIT.$259.50 

Sub ashemlillcH hii"lor>’-wlred; complete w’llh tubes. 
_ FRKEt Television .Scn-lcinu Notes. 

15" TELEVISION SUB-ASSEMBLY KIT.$349.50 

Sub axaemldli'H factor>'-wireil; complete with lubes. 
FREE: Television Servicing Notes. 


5 TUBE AC'DC SUPERHET KIT.$14.25 

Complete with UitK-x and cabinet. 

FREE: Hook on HuHilimr Receivers. 


6 TUBE AC'DC 2-BAND SUPERHET KIT.$17.45 

Complete witb iuIh-h and cabinet. 

FUFE; H«x>k on Amateur Ibrdio Building. 


7 TUBE AC-DC FM RECEIVER KIT.$29.95 

Coinplete with tultex and cabinet. 
free: Televlwbin anil FM Smicinn Notes. 


4 TUBE SUPERHET PORTABLE KIT.$12.95 

Complete With tubes and cabinet: less batteries. 
FRKK: Hook on Cnuauat Radio Circuits. 


LP RECORD PLAYER KIT.$20.95 

Complelv witb motor, pick-up. permanent needle, 
amplitier. lulies. speaker, cabinet. 

I HFI- ■ >"■ Hul l. :hn-stin nx and Answers. 


AUTOMATIC 

C'lr Radio Model .M-tfO (Universal Mountlntr. . . .S27.97 
Cor Radio Model M-W2-C (Built-in Battery Charger) 34-97 

Hike Ra<llo lanil-lhefi feacurei.. 17-47 

Tom Thiimli •lluddy** Portable (3-way plus bat¬ 
tery cluirKOrl ... 27.97 

7" Table Model Television R eceiver.. 149.69 


RMS 

All-Channel Vblon Rooster lexcetlent for fringe 

areas! .-*22.75 

All-Cbannel Television and FM Antenna (2 folded 

dipoles. 2 reflectors). 15.00 


EICO 

V.T.V'. M .*^*-25 

r»- oscilloscope... 69.95 
Multimeter. 17.95 


RADIO CRAFTSMAN 

F.M/AM Tuner 

Model [«' K. . .5110.00 
Amplifier Model 

KC 2. 39.00 


ESPEY 

FM am Chassis Model 7H1 (11 lube receiver).. 584.00 
FM AM Chassis Mwlel 511 (14 tutie receiver). . 98.00 


VM 

Long Playing Dual Speed Reeortl Changer Model 
-lOc 


533.90 


FEILER 

Pocket .Stethoscope Model TS 5.1 

Cath<Mle Ray .Sleinoscope M*)del TS7 (less phones 

and prohol... . • - • • 89.95 

Steilioscope Pmlie feomplete with 0C4 tube). . . 8.25 


H.H. SCOTT 

Dynamic Noise Suppressor Type 110 A. . . 


.549.50 


FERRETT 

FM-TV Sweep Generator <20 MC swreep wbith). 5164.95 


ALL MERCHANDISI SHIPFID 
FOB NEW YORK 

Deduct 2*^ if full payment accompanies order. 25«/b 
deposit required on COO orders. 

Write for further information concerning the above 
merchandise. Send for our Free Catalog. 


PROGRESSIVE ELECTRONICS CO. 

Dept. RE-25 497 Union Avenue 

Brooklyn 11 , New York 


The "All-Vue Corrector” Lens completely 
instollecl. 

Definition Is sharper and with better con* 
frosts of blacks and whites. Increases depth. 
No perception of glare ond eye strain due 
to condenser filtering action. THE PICTURE 
IS VISIBLE HORIZONTALLY AND VERTICALLY 
AT ANY ANGLE UP TO 180^ 


Soles are fast ... profits big . .. write today 
for new low prices and complete detaifs. 


The "All-Vue Corrector" Lens being installed 
in standard set — requiring no electrical 
changes. 


Focus and deflection coils for a CR tube. ^ 

Not only are assemblies for receivers | 
sold, but also prefabricated assemblies | 
for test instruments, and even one for 
a ma^etically deflected television tube. 
Apparently the French radio technician 
also constructs televisers for himself > 
and others. j 

The test-instrument assemblies pic¬ 
tured indicate that he may also be in- i 
dined to roll his own meters of various 
types. I 


Poreifiii Kews 


These miniafure tuning assemblies include alt 
r.f. and oscillator coils for three frequency 
bands. The main control operates a movable 
iron core. Matchbox points up the small slie. 


These are assemblies for small test instru¬ 
ments. At the left, a lOOO-cycle oscillator for 
use as a bridge signal source: at the right 
Is an electron-ray balance or null indiator. 


FRENCH RADIO COMPONENTS 

THESE three photos, contributed by 
* Mr. E. Aisberg:, editor of the French 
magazine Tont(* la Radio, show the most 
intere.-ting pieces exhibited at the an¬ 
nual French Parts Show (Exposition de 
la Piece Ddachee). A striking feature 
of the show, reports Mr. Aisberg, is the 
large number of prefabricated tuning 
assemblies. These pretuned assemblies 
are used by technicians to con.-truct uus- 
toni-built receivers, which are much 
more common in France than in the 
United States. 1 


RADIO-ELECTRONICS for 
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HAMS! EXPERIMENTERS! LOOK AT THESE TERRIFIC BUYS! 


ARMY AIRCRAFT 
RECEIVER— 

BC-946-B 

Covers 520 Kc to 1500 
Kc Broadcast Band. 0 
Tubes: ‘A — 12SK7. 1 — 

12SB7, 1 — 12A6. I — 

12K8. Desitrncd for 
dynanioUir operation ; 
can he easily converted ■— 
to 110 volt or 32 volt use. Two IT Stnjr^. 
Three-ganp tuninK con. BRAND NKW. in 
seitle^l carton, with tnlies and 
instruction manual, less **0 

dynamotor . 

Dynamotor DM->2 A . T $2,95 



SMASH VALUES IN RADIO RECEIVERS 


BC-453—RCVR 
BC-454—RCVR 
BC-455—RCVR 
BC-456—MOD 
BC-457—XMTR 
BC-4 58—XMTR 
BC-459—XMTR 


Used $10.95 
Used 6,95 


Used 
.Used 
..Used 
. Used 


7.95 

2.95 

6.95 

6.95 


New $17.95 
New 8.95 


New 

New 

New 

New 

New 


8.95 

3.95 

9.95 
9.95 

19.95 



BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 

The elect ionic cQuip- 
ment that saved many 
lives in the war. Set can 
l>e rnoditied to use for 
2 - way communication, 
voice or code, on follow¬ 
ing band.s*. ham band 
420-450 me. citizens ra¬ 
dio 460-470 me, fixed 
and mobile 450-460 me. 
television experimental 
470-500 me. 15 tubes 
(tubes alone worth 
more than sale price D : 
4 —71 7. 4 — 7H7. 2 — 
7K6. 2 —r,Fr>. 2 955 

and 1—WliiSlCA. Now 
covers 460 to 490 me. 
Brantl new BC-645 witti 
tubes, less power supply in fact(»ry carton, 
Shipping weight 25 lbs. 

PE-101C DYNAMOTOR for CO O ^ 

above BC-645 ... . . ^ A.af ^ 

UHF ANTENNA ASSY, for e ^ >1 C 

above BC-645 . 


BRAND NEWI 


11 


95 


each 


SETCHEL-CARLSON 
Beacon Radio Receiver 
BC-1206-C 

Receives A-N beam sijr- 
nals, operates on 21-28 V 
DC. 5 Tubes: 3 14H7. 

14R7. 281)7. 'Flines 195 to 
420 Kc. Size 4".x4’'x6%'’ 
wi«le. 4 lbs. In original 
carton. 

BRAND 

NEW . . 



$7.95 



BC148 RECEIVER- 
TRANSMITTER 

for Sig:. Corps by 
rnsworth. Range 3960 
4360 Kc. Complete 
o-way commit nic II- 
tions. Operates 
batteries or 
band generator. 
CW operation, 
handkey on base. 
E n t i re unit i n 
t wo hinged |>urts. 
(Xmtr Si Revr. 
and Battery com part mentt closes down to 
15 Ui'-x 14 r4''x8n_." overall. Bess tubes and 
batteries. Operating instructions CC OR 
included. Used, clean. Each. . . ^ ^ m w ^ 

UHF ANTENNA AN80-A || 

Siiitahle for 400 Me citizens' baml. fine I 
for UHF experimenters. 5V^“ flat an- | 
tenna rod. mounte<l on porcelain Itaso. II 
with mounting plate and right angle 
feed through. Braml O i^O •*11 
new. Special at. , ^U.OV 

BIAS METER 
BRAND NEW! 

Excellent for measuring DC 
voltages, bias voltages, or 
checking polarity of DC 
v»iltage.-s. Designed origin¬ 
ally fi>r telephone and tele- 
typ*- voltage nieasurement.s. 
With adaptor plug, sche¬ 
matic, metal carrying rase. 
Batteries not needed for op¬ 



eration. 

Your cost. only. 


$5.95 


GE THYRATRON FG-105 

Brand New 
MERCURY RECTIFIER 

Individually boxed in fac¬ 


tory sealed cartons. 
Price $10 your cost 


List 


»11 


95 While 

They Last! 

each 

For continuous rectifier and 
welder control service, 'fet- 
roile type. iiMlireclly healed 
cathode: 10000 V peas, 10000 
V peak inverse. Av. Max. 
current 6.4 amPs continuous. 
2.4 to 4 amps welder control 
service. 




SPECIAL! 

SPERTI R-F Vacuum Switch 

Famed Collins Xmtr An¬ 
tenna Switch. 9200 peak 
volts. 8 amperes. BRAND 

. $1.69 



OTHER TUBE VALUES 

Lots of 4 Each 

1626 ....35r 864 .25r 6K7. 

1626 . .35f RK60 . .60<! 12SQ7 . .SOc 
_12J5CT .Sic_ 

DC AMMETER 
0-1 5 Amps 

A terrific buy! 3*4" 
easy reailing scale. 75 
ilivisions. Black plastic 
case l•//'x.5l4".x2M"■ 

Rubber covereil test clip 
leads plus black metal 
carrying rase with 
hinged cover. Brand 

New. Wonderful for automotive, battery 
charging, general test work. Val- OO 

ue $25. All yours for only.# J.y y 

McElroy ^ 

Automatic 
KEYER 

For Xmtr keying or code practice. Has 
Photocell and sensitive relay. Variable speed 
motor. IIOV AC or DC. Complete with 
2-1I7Z6 anti 1-117L7 tubes. Cl/I OR 
your cost.. ^ ■ 6*. y J 

CARBON HANDMIKE 

Genuine Sig. Corps Mike, 200 
ohm, single huttr>n, has presa-tu- 
talk switch, 4-ft. rubber cable, 
amphenol plug. Beautiful satin 
chrome finish. C^ O R 

_ BRAND NEUB . . J 

SELSYN 2J1G1 
Operates f rom 67 V 
400 cycles. Suggested 
wiring ft>r 110 V 60 
cycle include*]. Used, 
tested. 

I’rice per 
pair 




$3.50 



ARMY FIELD TELEPHONES 

Type EE8 Talk as far 
as 17 miles. Dependable 
2-way citmmunication 
at low cost. Ideal for 
borne, farm, field. Up to 
six phones can he irsed 
on one line. Each phone 
complete with 
ringer. Originally 
cost govt. $39.90 

SQ QC 

Used, goof] 9 b vv 
condition each 



-OUANTITY PRICES- 

Inquiries welcomed from institutions, 
wholesalers. dt‘alers, large users. . Phone, 
write, wire for quantity prices. 


Please include 25% Deposit with order— 
Balance C.O.D. MINIMUM ORDER $3.00. All 
Shipments F.O.B. Our Warehouse N.Y.C. 


Mi 


lEIIIIE MAJCSnC 


u ^ U RADIO PARTS SERVICE 

53 VESEV STREET • NEW YORK 7, N.Y. 



TERRIFIC VALUE 
24-VOLT STORAGE 
BATTERY. BRAND NEW 
17 AMP. HRS. 

Made by Delco. 12 cells 
heavy duty, ven* rugged 
Shipped dry. uses stand¬ 
ard sulpliuric aciti clt-c- 
trol 3 rte. 


VERY SPECIAL . $17.95 



WILLARD 2-VOLT 
STORAGE BATTERY 
20 Ampere-Hours 

Exact replacement for GE 
portables-—brand R4 A R 
new. Each. 


GOULD 6-VOLT 
STORAGE BATTERY 

Navy Standard. Black Rub¬ 
ber Case. BRAND NEW. 
15 Amp. Hourtf^ O 
Rating. J 

WILLARD 6-VOLT 
STORAGE BATTERY 



Similar to above but in transpar¬ 
ent plastic Case. Real value at . . . 


$4.95 


1-QUART BOTTLE BATTERY ELECTROLYTE 

Made by Willard, for above storage batteries. 
I qt. sufhcieiit for two 2-volt cells, llermeli- 
cally .seated. SPECIAL, 
per <it. bottle . 


$1.25 


7.PRONG 2.VOLT RADIO VIBRATOR for 

Portable and harm Sets Replace- 4 A R 
ment for GE LB 530. #1,0 J 


LOOK AT THESE PM SPEAKER BUYSI 

AlniCnV’, 4" PM, less t rans.SI .30 
AlnicoV, 5" P.M, lesstruns. 1.45 
AlnicoV. 6" I’.M, lesstrans. 1.79 
AlnicoV, 8" PM, lesstrans. 2.75 
Alnico V', 10" PM. less t rans. 4.50 
Alnico V. 12" PM, less tni ns. 4.95 
AlnicoV, 6"!*M, witfi trans. 2.35 
AlnicoV, 8"PM,with trans. 3.25 
AlnicoV, 10"P.M,with trans. 4.65 

6V6—Midget Output Trans.42c 

50L6 -M idget Out put Trans.42c 

ACDC—Chokes .32c 



Wonderful Condenser Buys! 

Oil-Filled Metal Cased Condensers 
All Brand New—Perfect— 

Standard Makes 

.1 mf 400V.. 14c 4.0 mf 600 V. 79c 

.5 mf 600V. .17c 3-3 mf 600V .88c 

2.0 mf 600 V. 3 4c .25 mf 600 V $1.79 
I.Omf lOOOV .49c gmflOOOV 2.25 
1.0 mf i.500 V. 6 9c 

FP TYPE FILTER CONDEN5ERS 
Standard Makes—Brand New 

30 mM 50 V .12c 

100 mfd BO V.I7c 

40/10/20 mM 150/160/20 V.35c 

8 mfd 500 V.38c 

16 mfd 500 V.49c 

8x8 mfd 500 V.59c 

20/20 mfd 150/25 V.59c 

30 mM 350 V.55c 

TUBULAR 50-^30 Mfd 150V 

NEW.lots of 12, 19c ea. 

20 Mfd 200 V INVERTED CAN SCREW 
MT 29c 

4/3 Mfd 400/175 V Round Metal Can Com 

neg . 39c 

60 Mfd 110 V 60 cy. AC motor start Cond. 
round metal ran.99c 




FREQUENCY 

METER 

CABINET 

For Rr-221 
Series freq. me¬ 
ters. BRAND 
NEW! 3 com¬ 
partments. 
Massively built. 
14'/..X10 *4x10”. 
Value $20.00. 
Complete with 
canvas cover 
for both ends. 
Vours 

X$3.95 



MAY 1949 
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GREEI 

STOCKS COMPLETE 

LINE 


IHSTRMT KITS 



HIGH PRECISION 
VACUUM TUBE 
VOLTMETER 

Model 221K €99 QC 

Complete Kit 
TKE MOST USEFUL TOOL 
ON YOUR RADIO BENCH! 

I>.C. and A.C. ranges 0*5. 10. 

100. 500. and 1000 rolls. 

Olonnieter rainces from .2 ohin 
to 1.000 megohniii In steps of 
Uxl. KxhI. Itxiooo, HxlO.OOO 
and Hxl meguhm. Ub scale 
from -20 lo 55 I)b In 5 ranges. D.C. iriDut resistance 
Is 25 megohms. A.C. Input Impeilaiu-e is over 1*4 
megohms. Diode .4,4!. rectifier for grealer ai’Ciiracy and 
wider freqiienry range to :10 Ko. Large, nigged. 4^* 
meter with all A.C. and !).('. readings <in one simple 
scale. All multiplier resistors matched to 1% accuracy, 
t'oiiiplete with 6H6. 6X5. 6SX7 lubes and test prods. 
All numbers cl died Into panel: can never nib off. Heavy 
gauge steel cabinet. Size: 9-7/IR' x 6* x 5*. .Shipping 
\Vt. 10 lbs. NDTHINt! KLSK TO HUY' 

Model P-75 germanium crystal probe for visual HP 
signal tracing, and measurements to over 200 mega¬ 
cycles ... . ... $7.50 

ASSEMBLED VTVM 

Model 221—Includes all advantages of above. Com* 
Pletely assembled, hand calibrated and tested and 

ready \o use. at the amazingly low $49.95 



POCKET 
VOLT-OHM. 
MILLIAM- 
METER COM¬ 
PLETE KIT 

Model 5I1-K A 
‘•MUST' I* O 11 
EVKUY KERVIl P 
MAN! Tlie small, 
handy Instrument 
that every repairman uses a thousand times a day 
Large 3' meter, heautlful etched panel. Simple to as 
,emhle. .V PKHFKtT KIT FOH UKOlNNKHs. Hanues. 

I)r -0/ 0 / 50/2.50/ 500/2500 volts. AU -0/10/100/.500/100(L< 
i)lt>. tiutput -0/10//100/500/1000 volts. Ill' Ma 
0/1/10. Df Amps. -0/1/10. OhmmiMer -u/'otl/loo.iHMI 

olims/o/1 meg. Dli meter -H to 55 $14.95 
ASSEMBLED—READY TO USE 

Model .511—l onipletely wind, tested and assembled 

lit the factory. Itiigged. Imilt for hiavy $17.95 



voltage and Intensity 


OSCILLOSCOPE 
KIT 

.Model 400 K Iiidispeniable 
for AM. IM. and TKl.EVl 
.<IDN. lluiizonial sweep cir- , 

( III; 15 to 30.0110 cycles. All 
iniiirols oil front panel 
Linear seeep with 8M4 gas 
irlo«lc. tSranli <crecn tor 
measuring peak lo peak volt¬ 
age. Kieuijency response of 
Imrlzciiital and veil leal ampli¬ 
fiers from 50 cycles tu 50 Ke. 
input Impedance 1 megolim 
and ,50 nuiifd. Etched panel 
tor long life. Tiihe comple 
llient: fiS.I7, 2 .55'3. 1 HH4. 

1-5111*1. iTovlshm for ex 
temal synelininiy.atiim. test 
iiiodiilathiii. Detlecthin sensitivity .. 30 volts Per Inch full 
gain. Detailed insli net lulls and pictorial diagrams In- 
rinded. MITDIM; KLSK Ttl HUY! 

Size: 8^{*W X 13'!! X H'D. Shpf wt qC 

40 lbs 

COMPLETELY FACTORY WIRED 
OSCILLOSCOPE 

Model 400—Same as aljove but wired, tested and as- 
sembleil. A sturdy well-designed Instrument, ready to 
use on your work liench. Don't wait. CCQ QC 
order NOW I .. 

SENSATlljliAl PRICE REDUCTION! 

Model 1I3-A MULTI-ANALYST— 
Completely wired, ready to operate. CfiQ QK 
NOW FOR THE FIRST TIME 

A Complete VTVM that tnllnws signal from antenna 
to speaker! Kxireniely sensitive wide range Al'DiHLK 
signal tracer. R tiiiips—gain over 00 in probe alone! 
Limited Quantity—order NOW! 


.i/KV lUponit rcowirerf ici’fA (\ O. />. Or4»rS. All ordfft 
F.fi.H. Sf'V'York. All order* mnsf iwWirde nhippinocharoen. 


-iHititiAiwii Box- 

SUBMINIATURE-TUBE RECEIVER 


? Please give vie a diagram for a 
I small receiver using subminiature tubes, 
—//.J.ir., Sea Cliff, N, F. 

A. The receiver shown in the diagi-am 
uses four subminiature tubes operating 
with a 22.5-volt B-battery. The con¬ 
verter is a 2G22, the i.f. amplifier is 
I a 2E32, and the 2E42 is used as second 


detector and first audio. The 2E36 out- 
put amplifier plate circuit uses an audio 
choke (almost any value will do) as a 
load so that d.c. can be kept off the 
phones. This will be useful if crystal 
phones are used. Because the 2E32 is a 
sharp-cutoff tube, the a.v.c. will not be 
as effective as in some receivers, but it 
will be of some help. 



RI,R5—15,000 ohms, Vl 
R2. R6—47,000 ohm*, '/j watt 
R3—100 ohms, 

R4—27,000 ohms, '/j watt 

R7—l-maqohm potentiometer 

R8—I megohm, 1/2 watt 

R9—10 megohms, V 7 watt 

RIO—5 megohms, '/2 watt 

Cl, C2—345-ptif, 2-gang tuning capacitor 

C3. C6—lOO-ptAf mica 

C4, CIO, Cl3—.03-pf, 150-volt paper 

C5-—.OOl-itf, iSO-volt paper 


C7—50-ppf mica 

C8, C9—.Ol-tif, ISO-volt paper 

Cm—O. l-pf. 150-volt paper 

Cl2—I0*uf, 50-volt electrolytic 

Cl4—250-pMf mica 

LI—broadcast loop antenna 

L2—broadcast oscillator coil 

L3—audio choke 

Tl, T2—45i-kc i.f. transformers 

Bl—22.5-volt battery 

B2—l.5-volt battery 

$W—d.p.s.t. toggle switch 


T. R. F. SET WITH ACORN TUBES 

? Please shoir a design for a f.r./. .schematic. The antenna and r.f. coils 
broadcast-band receiver using five min- are stan<lard commercial broadcast 
iafnre tubes. — Brooklyn, N. V. units. Low-priced surplus acorn tubes 
A. The complete circuit is given in the are used in r.f. and detector stages. 


956 


956 


9002 


BMH 5005 OUT TRANS SPkR 



THE TAMED HOUSE OF llARGAINS 

Green Radio Distributors! 

Electronic Supplies and Equipment 

f 462 Sutter Avenue. Dl 2-4444. Brooklyn 7. N. Y.' 


FIXED-TUNED CONVERTERS 

y Please print a circuit of a fi.i'ed- 
tnned converter for use ivitk my stand¬ 


ard automobile receiver. / want to cover 
the 4 . 5 - to 5.5-vic and 8.5- to l0.5-mc 
bands by using the tuning control on 
the receiver .— E.A., East London, South 
Africa. 

A. Fixed - tuned converters usually 
have a stable oscillator and a bandpa.'^s 


input circuit that covers a given band 
of frequencies. The oscillator signals 
beat with signals in the passband of the 
input circuit to produce heterodyne or 
beat notes within the tuning range of 
the receiver. It is very difficult to de¬ 
sign a suitable bandpass circuit to op¬ 
erate over the bands you want to cover. 
Furthermore, the beats between the de¬ 
sired signal and the fixed oscillator 
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must fall within the tuning range of the 
receiver. A 3.9-mc fixed oscillator will 
produce 600- and 1,600-kc heterodynes 
when mixed with 4.5- and 5.5-mc sig¬ 
nals, respectively. These signals are 
within the broadcast band so they can 
be received on a broadcast set. The 
weak point in this setup is the bandpass 
circuit, which must be 1 megacycle 
wide. 

A 7.9-mc fixed oscillator will beat 
against an 8.5-mc signal and produce a 
600-kc heterodyne, and against a 9.5-mc 
signal to produce a 1,600-kc heterodyne. 
The receiver would have to tune from 
600 to 2,500 kc to cover the 8.5- to 10.6- 
mc band with a fixed tuned converter. 

I suggest you use a tuned converter 
and use the receiver as an i.f. stage. 
The circuit shown on page 36 of the 
April, 1948, issue of Radio-Craft can 
be modified to meet your needs. The 
transformer in the plate circuit of the 
6 K8 should be tuned to 600 kc or some 
quiet spot on the low-frequency end of 
the broadcast hand. The oscillator pad- 
ders and trimmers should be adjusted 
so the oscillator and antenna circuits 
track over the tuning range. Narrow 
segments of any band can be covered 
with a bandspread control consisting of 
ganged 35- or 50-jDi^f capacitors con¬ 
nected across the main tuning capaci¬ 
tors. 

RHOMBIC FOR LOW-BAND TV 

? Please outline a horizontal rhombic 
antenna suitable for receiving TV sta- 
fions on channels 3 and 5. This is to be 
used with a receiver with 300-ohni an- 
ienna input terminals, —./.TV., Randolph^ 
Wis, 

A. The sketch shows a rhombic suit¬ 
able for any low-band station. This 
antenna should be terminated with two 
390-ohm 2-watt metallized resistors. A 
matching section composed of two 34- 
inch lengths of No. 12 wire spaced 4 
inches apart and two 34-inch lengths of 
3/ 16-inch tubing spaced 2 inches apart. 
The sections are connected with 2 
inches of No. 12 wire. The tubing con¬ 
nects to standard 300-ohm line. 



United Cuts Prices!!! 


• POWER TRANSFORMERS. Stamlanl llranil. 
Typ« 


No. 

H.V, 

Ma. 

FlI.rl 

Fil.=2 

Price 

P-011 

700ct. 

70 

5v.3a 

6,3v :2.5a 

$2.19 

P-012 

700Ct. 

90 

5v.3a 

6.3v ;3.5a 

2.85 

P-013 

TOOcU 

120 

riv.3a 

6.3v :4.3a 

3.19 

P-014 

"riOcl. 

150 

5v.3a 

6.3v :5a 

4.19 


• VIBRATOR TRANSFORMER -To fit current 
models of Motorola auto sets. New—$1.95. 

• telephone repeater coil—C*I6 I. 1 to 1 

ratio. Onu side renter-tapped for feeding keyinS 
lines Into telephone circuits. Completely shielded. 
Shpg. Wt. Lbs. New—$1.49. 

• RELAYS— Stepper, type 11-706. 4 clrrults 2.1 

positions, ronilnuoua. l*osltlon Indicator on drum. 

Cull resistance 12 Ohms. Like new condition 
$4.75: TELEPHONE LEVER TYPES. :;661 
S.r.D.T. Colla—200—500 Ohms: r8«2 s.P.P.T. 
Coll son Ohms: r863 U.P.S.T. & S.IMLT. Coll 
.-.00 Ohms; »H64 O.P.D.T. & O.P.S.T. Coil .'xIO 
tthnis: =865 S.P.D.T. & D.P.S.T. Coils 200 -I- 
500 Ohms: =866 U.P.D.T. & 5 P.S.T. Colls 200 
+ 200 Ohms: 4^867 O.P.D.T. Coll 500 tlhnis: 
= 868-1 3 P.S.T, Coil 500 Ohms; =868-2 D.P.S.T. 
Coll ,5o0 Ohms; =870 S.P.S.T. Norm, closed coll 
.'lOO Ohms. All like new. .\ny type— $1.29; Time 
laR types. =889-1 S.P.D.T. Coll 500 Ohms— $1.59: 
= 869-2 S.P.D.T, and D.P.S.T. Coll 500 Ohms— 
$1.75. 

• CRYSTAL KIT FOR BC-604 WESTERN ELEC¬ 
TRIC FM TRANSMITTER— 80 crystals In meial 
eahlnct. Covers all frcmiencles from 20 Me. to 
27.9 Ale. In lOO Kc. steps. Slip*. Wt,—7 Lbs. 
Kach $12.50. 

• 423 MODULATOR UNIT— .A precision ILF. Osc.. 
tunable with a National velvet-vernier dial, be¬ 
tween 185 and 205 Me. audio Osc. Senil-vartal)le. 
with 2 stakes audio Amp. 115 V. 60 Cyc. power sup¬ 
ply. All hull quality parts. Heavy duty construc¬ 
tion. Complete with 1-955. 2-637. 1-6F6 and 1-5W4 
tubes and dipole ant. Shpg. Wt.—45 Lbs. New. 
Only $12.50. 

• azimuth control mead -BendU MN-52. 

Dial callbrateil In 360 ilcRiees. Brand new in car¬ 
tons. SbpR. Wt.— P/4 Ltis. Kacii—$1.79. 

• aircraft homing receiver, 2B-1 OR 

SIMILAR UNITS. A T.lt.F, Hecelver unit cover¬ 
ing 231 to 258 Me. Iteaiitlfully hitllt and cali¬ 
brated. I'ses 4-9.54 tubes, ('omplete with Belay 
aiiil Test Osc. Shpg. Wt. .Approx.—16 Lbs. New— 
$14.95. 

• TG.IO PHOTO electric KEYER— Used by 
-Army for code practice. A high gain 25 watt heavy 
duly amplifier with photo cell Input. May be con- 
venc<l to P,\ or Phono amplifier. Fses 2-6S47, 
2-6SN7. 2-6L6. 1-5C4(: and 1-923 tulies. Le<iS 
tuites. tapes «tid reels. Shpg. AA‘t. .Approx.—110 
Ul»s. tlood condition. Slie; 21" x 15" x 12‘'. Only— 
$17.50. 

• CONTROL CABLES —MO 124. for compass re¬ 
ceivers. 20 ft. long. AA'llh splines and ferrules. 
New—$2.39; .AfC-21.5. for 274-N series receivers, 
etc. 15 ft. long. Small splines and ferrules. New— 
$1,69: Loop Calde for AIN-20. etc. 6 ft. long with 
6 contact plug at Imtli eiuU. Shielded with aluiiil- 
miin liraldcd HX. New $1.69. 

• DM 21-B DYNAMOTOR 14 V. Input. 2.35 A’. 
^ 90 Ala. output. I'nmplelel.v shielded with tillers. 
Shpg. AA*l.—.5 Lbs. Brand new. linly— $2.49. 

• MODEL DM*32-A DYNAMOTOR -Input: 28\\ 
(ti> I.l A. Oiitpiil: 250 A*. ^ 60 Ma. For 274 
N. Series Uwvrs. AA’Itli mounting. Slipg. AA’t. Ap¬ 
prox.—3 Lbs. New—$1.59, 

• OM*33 DYNAMOTOR— Input: 28Y. Output: 540A\ 
@ 250 Ma. Int. Shpg. AVt.—10% Lbs. New. In 
original cartons. Only—$2.69. eacli. 

• DM-34 DYNAMOTOR— Input; 12A'. <» 2.8 Amps, 
output: 220 A’. P 80 Ma. AA’Itli filters and Plug. 
Shpg. AA'l.—3 IJ)s. Good condition, used—$1.59; 
Brand New—$2.19. 

• DM.35 (12V) AND DM-37 (24V) DYNAMOTOR— 
Output: 625V. @ 225 Ma. Slightly Used. Very 
gCKKl condition. Shpg. AA’t.—12 Lbs, Each— $1.95. 

• MODEL DM.36.D (W.E,) DYNAMOTOR— In¬ 

put; *28A'. («*) I.4A. Output: 220 V. @ 80 Ma. with 
filter. I’seil. In good condition. Shpg. AVI.—7 Lbs. 
Only—$1.29, 

• NAVY TYPE DYNAMOTORS. High efficiency PM, 
Held units. May bo used on 6 A'.D.C. with % output 
voltago ratings. MODEL =516 REC.— Output: 
275 V. ^ 110 Ma. Input; 12 to 24 V.D.C. Shpg, 
AA’t. 10% Id>s. Selling for—$2.50; MODEL =515 
TRANS,— Output: 50« V, (® 50 M«. Shpg. AA’t. 
10% Lbs. Selling for—$3.50. The above are new 
In cartons. 

• CONDENSERS— 1 + 1 Mfd. 115 Vac.— 29e: 3 
Mfil. 330 Vac. -49e: 1 Mfd. 1000 V.D.F. Oil. 8 
for $1,00: 2 Mfd. 600 V.D.C. Oil. 6 for $1.00: 
4 Mfd. 800 V.D.C. Paper. 3 for $1.00: .1 Mfd. 
2000 V.D.C. OIL 3 for $1.00: 3 Mfd. 2000 V.D.C, 
Oil. 2 for $3.45; 3 Mfd. 2500 V.D.C. Oil. Each— 
$2.49: 8 Mfd. 2500 V.D.C. Oil Each—$8,50; 
2 Mfd. 5000 V.D.C. Oil. Each—$9.50: Filler 
Strips—(2) 8 Mfd. PB.S type 450 V.D.C. con¬ 
densers. (D 6000 Ohm 20 A\'. resistor and a few 
ceramics all mounte<l on a small bakellte strip. 
New. 3 strips for $1.00. 

• METERS— A.C. A’oltmeter. (0-150) 3" round. 

o.E. (scale slightly clouded) New—$3.00: D.C. 
Ammeter, (0-50 on scale, 50 mv. movement) 2" 
round. (J.E. Less shunt. New— $1.95: D.C. A‘oli- 
meter. (0-500) 3" round Bakelite ease Sun Mfg. 
1000 o/p/v. New— $2.75: Output Meter. 0-10. 
AA'eston =507 2" round Bakellte ease mounted In 
Portable wooden case. New— $2.39; Bias Meter. 
(I-97-A) Zero center Marlon 3" round meter 
mounted in a sturdy steel case. 5" x 4%" x 7". 
Heads 115 V.D.C. or 100 Ma. D.C, each side of 


center. Diagram Included. Shpg, W'l.—7 Lbs. New— 
$4,95, 

• METER ACCESSORIES—Ammeter shunt. AA'eston 
type D-41207. 100 Amps. D.C. 50 Mv. Mounted 
on Bakellte base. Shpg. AA't. Approx.—1 Lb. 
Brand new $2.95: Current Transformer. AA'eston 
type 880. Hallo 75:1. 50-133 cycles. AVIth mount¬ 
ing hrarkci. Shpg. AA’t. Approx,—I Lb. New— 
$2.75. 

• SWITCHES. BEAM MOTOR SWITCH—D.P. 
D.T. momentary. Shpg. AA’t.—6 Ox. New—39e: 
MICRO SWITCH—Normally closed. 10 Amps. 
125 V. Pin operated. Shpg. AA‘L—6 Ox. New—45c; 
MOTOR SWITCH 3 1\U.T. 3 buttons labeled 
’ Manual' Off—Automatic.” Locks In both operat¬ 
ing positions. Ideal for shop equipment operation. 
Shpg. AVI.—9 Ox, New 39e: ANTI-CAPACITY 
LEVER SWITCH—(Mossman) Heavy duty con- 
tacU. Center position: 3 poles closed; I si position; 
4th pole closeil (Momentary). 2nd position: all 
poles open, i^iosphnr tironxe leaves. Spring loaded 
lever. Positive action. Slxe; 1%" x 1%" x 6'^ 
Shpg. AA’t.—1 Lb. New—98e. 

• volume CONTROL ASSEMBLY — 506.000 
Ohms. S.P.S.T. I’L switch. 1%" Dla. Brass 
shaft 2%" Ig. slotted ami knurled end. 2 leads, 
one .1 Mf. at 400 A’, and one .005 Mf. 400 V. 
condensers are attached Shtig. AA’t.—6 Ox. New 
-50e. 

• POTENTIOMETERS—5000 Ohm—I.R.C. type 

1)11-114 Silent Spiral. In original cartons, with 
hardware and universal shaft. Shpg. AA’t.—6 Ox. 
Only 45e: l Megohm—Midget C.T.s. Short slotteil 
Shalt. .Sldelded. Shpg. AA’t.—6 Ox. 25e: 10.000 
Ohm—.Midget C.T.S. 5/16" shaft. Shleldeil. Shpg, 
AA’t.—6 Ox. 25e; Dual AA’lre-wound—10.000 Ohms 
each section. Separate screwdriver adjustments. 
•> AVait. Shpg. AVI.—6 Ox. New—65e: Dual H.D, 
Ohmite—1200 Ohms at .35 Amps, and 3 Ohms at 
4.7 Amps. Bake<l enamel elements. Complete knob 
and Panel plate. Shpg. AA’t.—2 Lhs. New—85e: Sin¬ 
gle wire-wowiid—100.00(1 or 70.000 Ohms 2 AA’atl. 
lUkellte case.—l4i* Dla. %" deep. liong Shaft. 
Shpg. AVt.—8 Ox. New—65e: 4 Gang AVlre-wounU— 
tCiarosiat) Heavy duty bakellte construction with 
metal supports. 6.b00. 2.50il. ItO.OOO ami 30.000 
Ohms. Slae: 1\" x 2%". %" long shaft. In 
Original cartons, .shpg. AA’i.—1 Lb. 75e; Torroldal 
Potent lonieters—precision unit compleicly en¬ 
closed in heavy aluminum casing. 500 ohms AA’I re¬ 
wound. AV.K. or G.K. New—$1.19: RHEDSTAT8 
—Ohmite baked enamel wlrcwound. .Air-cooled 
and shlclilcd. Aircraft type- 90 Ohms at L35 
.Amps. Shpg. AA'i.—2 LIk. New—55e. 

• PATCH CORDS—Bed fabric covered cable con¬ 
tains 2 rubber cnvcrtHl tinsel conductors. Com¬ 
plete with ’2-I’L-47 plugs on ends. 21" L. ami 
34" L. Shpg. AA’t.—2 Lbs. Either type. New, 3 
for $1.00. 

• RECORDING HEADS (Shure) Magnetic. 4 
Oluiis at 400 cycle. AA’llh cord and stylus screw. 
Sllglitly scratched. Good condition. Sbpg. AA’t.— 
2 Lps. Only 79e. 

• heavy CABLE 14 CONDUCTOR WEATHER 
PROOF 11 eonduciorois. rutdier ami fabric cov¬ 
ered. = 14 Ktranded and tinned. Enclosed In heavy 
outer nildier jacket. Heavy tirass 14 contact plugs 
oil either end. Cable Is 1* O.D. ShPg. AA’I.—110 
Lhs. New. IDO foot colLs—57,75. 

• NEON BULBS -G.K. t.vpc NE-48U AA'. Auto 
bayonet base. 10 for $1.75. 

• SCR-522 POWER PLUG AND CABLE Housed 
in aluminum HX. 3%' long 12 conductors. Shpg. 
AVt.—2 Lbs. New—$1.00. 

• PL*68 PLUGS--3 coiiiart microphone type. 10 for 
95e: TELEPHONE JACKS—To fit PL-68 Plug. 
Panel mounting type. 10 for 96e. 

• CIRCUIT BREAKERS—G.K. type AF-1 230 
A'..A.c. 35 Amps. Single circuit. Overall size; 3" 
X 4'4* X 6". Shpg. AVt —4% Lbs. New- $1.85; 
Sq.l) T>’pc M. 120-240 A'.A.C. 20 AmPa. 2 poles. 
Overall stxe: 2" x 3" x 4%". Shpg. AA’t.—2 Lbs. 
New—$1.75. 

• FABRIC LOOM—AVeather-proof. Ideal for sleev¬ 

ing on T.V. and FM antenna lead-ins. thru sky¬ 
lights and around corners. I.D. %", 

(Specify size! 50 feet, any size—$1,45. 

THROAT MIKES—T-30 (Shure) New In cartons 
—50e. 

• KITS—Ceramic Insulators—assorted popular types. 
New ami usable. Shpg. AA’t.—4 Lbs. 15 for 59e; 
Bathtub condensers—luitlilple and single units In 
assorted voltages and capacities. Shpg. AA’I.—3 
Lbs. 15 for 79c; Carbon resistors—assorted sizes. 
All new. Mostly Insulated. 100 for $1.95; Mica 
condensers—assorted capacities and voltages In 
sliver and ruby mica. 100 for $2.95: Ceramlconi 
—1.0 Mmf. to loon Mnif. In assorted voltages. 100 
for $2.95: Filter coiidentiers—all new and usable. 
10 for 95e: Hardware—standard nuts, bolts, 
washers, etc. 3 Lbs. for $1.29; Tube sockets—all 
types and sizes. New. 20 for 95c: Coil forms. 
A’arious types and sizes. 15 for 45e. 


• AA’rlte for free copy of I’NlTED St'RPLFS new 
catalog I 

it by popular DEMAND!! 

HNITKD SlTBPLl’S Surprise "Package".. .$1.29 
More than 10 Lbs. of assortevl electronic units and 
Parts. 

• Quantities are limited—order now? Prices subject 
to change without notice. .Minimum order—$2.00. 
25% deposit required. Balance C.O.U. All orders 
shipped F.U.B. Chicago. 


UNITED SURPLUS MATERIALS 

314 S. Hoisted St. Chicago 6. III. 


MAY. 1949 























Kaili<i»Elcctronlc Circuits 


For speedy service. down*fo-earth prices, top 
quality—it’s SENCO every time. Yes. you get 
more at SENCOI 

TUBES! TUBES! 

All Ifsii Nt«! R. M. A. 6e»riilit! 
iMM^ie Duinrirt liiivirfeiily Carleeid! 

Lots of Lots of 
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Type 

Each Each 

Type 

Each Each 

OZ4 

69# 

59# 

6U6GT 

40# 

29# 

1A3 

45 

39 

6U7G 

35 

25 

1A5GT 

59 

49 

6V5GT 

59 

49 

1C5GT 

69 

59 

6V6GT/G 

45 

39 

1C7G 

64 

58 

6W4GT 

69 

59 

1D5G 

67 

60 

6X5GT/G 

49 

39 

1D7G 

69 

59 

6Y6G 

71 

63 

1F7 

79 

69 

7A4 

53 

43 

ILC6 

69 

59 

7A7 

59 

49 

1LD5 

69 

59 

786 

49 

44 

1LH4 

69 

59 

787 

49 

44 

1LN5 

69 

59 

788 

69 

59 

1L4 

49 

45 

7C5 

55 

49 

IP5 

59 

49 

7C6 

49 

44 

1R4 

69 

59 

7H7 

49 

44 

1R5 

55 

49 

7K7 

49 

44 

1S5 

58 

48 

797 

69 

59 

1T4 

69 

55 

7X7(XXFM) 

44 

35 

1T5GT 

59 

49 

7Y4 

44 

35 

1U4 

49 

39 

12A 

79 

69 

IV 

45 

39 

12A6 

29 

25 

2A7 

32 

25 

12A8GT 

35 

28 

2E5 

89 

79 

12AT6 

50 

45 

2X2/879 

35 

29 

12AU6 

65 

55 

3A4 

49 

39 

12AV6 

49 

39 

387/1291 

59 

49 

12BA6 

50 

45 

305 

55 

49 

12BE6 

50 

45 

354 

55 

45 

12H6 

39 

34 

3V4 

79 

69 

12J7GT 

45 

39 

5U4G 

50 

40 

12K8Y 

35 

25 

5W4GT 

39 

34 

I297GT 

45 

39 

5Y3G 

42 

37 

12SA7GT/G 

40 

32 

5Y3GT/G 

40 

33 

12SF5GT 

40 

32 

5Y4G 

39 

32 

12SJ7GT 

55 

49 

5Z3 

59 

49 

12SK7GT/G 

45 

35 

5Z4 

59 

49 

12SL7GT 

49 

43 

6AB5/6N5 

99 

89 

12SN7GT 

49 

43 

6AC5 

69 

59 

12S97GT/G 

12SR7 

40 

32 

6AC7/1852 

79 

69 

35 

32 

6AH6 

49 

39 

12Z3 

55 

49 

6AL7 

69 

59 

14A7 

65 

55 

6AN5 

65 

55 

1486 

59 

49 

6AT6 

49 

39 

1497 

65 

55 

6B4G 

89 

79 

19T8 

89 

79 

6BA6 

49 

39 

24A 

49 

39 

6BE6 

49 

38 

25L6GT 

55 

45 

6BG6G 

99 

89 

25Z6GT/G 

45 

39 

6BH6 

79 

69 

26 

32 

25 

6BJ6 

59 

49 

27 

45 

35 

6C4 

29 

25 

32L7GT 

52 

48 

6C5GT 

40 

35 

35L6GY/G 

45 

39 

6D6 

49 

45 

35W4 

43 

40 

6F5GT 

55 

45 

35Y4 

43 

40 

6F6GT 

45 

39 

35Z4GT 

49 

45 

6F7/VT70 

39 

29 

35Z5GT/G 

43 

39 

6G6G 

59 

49 

35Z6G 

43 

39 

6H6GT/G 

43 

36 

35/51 

42 

37 

6J7GT 

42 

38 

36 

35 

29 

6K6GT/G 

45 

39 

39/44 

25 

19 

6K7G 

50 

41 

43 

54 

47 

6K7GT/G 

49 

39 

45 

49 

39 

6K8 

69 

59 

45Z5 

59 

49 

6L5G 

69 

59 

47 

49 

39 

6L6G 

93 

84 

50 1 

.49 

99 

6N4 

49 

38 

5085 

42 

32 

6P5GT 

55 

49 

50L6GT 

50 

45 

607G 

51 

47 

56 

55 

45 

6SA7GT/G 

44 

37 

57 

45 

39 

6SD7 

49 

39 

58 

45 

39 

6SH7GT 

40 

32 

75 

59 

49 

6SK7GT/G 

49 

39 

76 

49 

45 

6SL7GT 

49 

47 

77 

35 

27 

6SN7GT 

49 

47 

78 

49 

39 

JIJ70T/G 

44 

43 

37 

36 

80 40 

81 1.49 

38 

99 

6SS7 

59 

49 

85 

49 

45 

6SV7 

55 

49 

99V 

35 

25 

6T8 

89 

79 

99X 

35 

25 

6U5/6G5 

69 

59 

117Z6GT/G 

79 

69 



POWER TRANSFORMERS iiovoit.eo 

90 mil—6.3V (ri 3.3 ami)s -5V 

@ 3 amps 700V C.T. $2.65 .d.^fJulh 

100 mil— 6.3V ^ 3 amps— 5V ^ mount. 

2 amps TSOV <\T. 2.79 

120 mil—8.3V ^6 3 ampi—5V ^ 2 

amps 700V C.T. . 2.95 

150 mil 6.3V Cii> 4 amps—5V ® 3 

amps 750V C.T. 3.19 

200 mil— 6.3V 3.3 amps— 5V @ 

3 amps 815V C.T. 4.25 

IVrf/e for Our Free Circular! 

MINIMUM ORDER S2.50 

WHEN OROCRINQ-e«ncl 2SO/b deposit lor all C.O.D. 
sh.pments. Include suMcient poftta 9 e—eiiceas will be 
refunded. Orders without postaqc will be shipped ex. 
press collect. All prices F.O.O. New York City. 


1-6498 


1-TUBE RECEIVER 

Using only one tube, this receiver 
operates from 117 volts a.c. or d.c. or 
from batteries. A 1.5-volt filament bat¬ 
tery is used at all times. A two-circuit, 
three-position rotary switch selects 
battery or line operation. In the center 
position of the switch the set is turned 
off entirely. 



The circuit is a grid-leak detector 
operating directly from the standard | 
antenna coil. A 100-ma selenium rec¬ 
tifier is used in the a.c.-d.c. power sup- I 
ply. A small PM speaker is built into I 
the set, but a circuit-transfer phone 
jack provides for headphones. When 
they are plugged in, the speaker goes 
off as in most communications re- | 
ceivers. I 

An antenna is necessary for best op- ' 
eration. An automobile whip works 
nicely but almost anything will be 
satisfactory. -John S. Zverloff 

BALANCED DETECTOR 

Some audio amplifiers which have 
push-pull from beginning to end give 
excellent results. It occurred to me that 
a balanced AM detector would work 
better with these amplifiers than the 
usual single-ended one. It would require 
no phase inverter and would have the 
inherent advantages — distortion can¬ 
cellation and so on—of any balanced 
circuit. 


^56J5 



The diagram shows the best one 
found so far. It is an infinite-impedance 
detector with the load divided between 
plate and cathode circuits. Because the 
infinite-impedance characteristic makes 
for a minimum load on the tuned cir¬ 
cuit, selectivity is often enough to al¬ 
low omission of an r.f. amplifier stage. 
In my location, four high-power sta¬ 
tions can be separated without any 
difficulty with only a GSK7 feeding the 
detector.- Frank S. Cue 

(The circuit looks useful, but may not 
be as selective as suggested. Two of the 
Edmonton stations have 5 kw, one 1 kw, 
and only one 50 kw of power.— Editor) 


Technical Bulletins 


EACH $1.00 Postpaid Foreign $1.25 

Electrical Design and Construction 

These bulletins fifive you easy, accurate, depend¬ 
able methods of desiirninir and building electrical 
equipment. You just follow simple charts, tables 
and step-by-step instructions that tell how to 
figure correct size units to meet specific require¬ 
ments. 

106 Rewinding Electric Motors- Enables anyone 
without electrical training to locate trouble, re¬ 
pair and rewind a.c. or d.c. motors and generators 
of all kinds ; how to figure wire size and wind coils. 

111 Transformers- How to design and build all 
types and sizes of transformers including specials 
for Neon tubes and ultraviolet lamps. Easy meth- 
o<]s of determining core dimensions and wire size. 

152 House Wirlng--Safe. approved way to wire 
new and old buildings. Shows many different cir¬ 
cuits. Explains how to use latest type of materials 
including fittings, fixtures. Also gives estimating 
methods. 

101 Resistonce Wire —How to use Nichrome and 
similar w’ire in heating devices, rheostats and re¬ 
sistance coils. Figuring wire size and length : how 
to wind elements and test. Also supply directory. 

113 Solenoids & Plunger Magnets —How* to make 
these a.c. and d.c. magnets having movable 
plungers to control other equipment. How to figure 
dimensions, plunger stroke, wire size, etc. 

112 Electromagnets- How to design and build all 
types and sizes for a.c. and d.c. How to figure 
lifting power, wire size. 

148 Reloys Designing and building a.c. and d.c. 
relays of any size for various purpo.ses where 
small currents and voltages must control heavy 
circuits. Includes control systems for motors and 
machines. 

137 Meters —Designing and building ammeters, 
voltmeters, wattmeters, for a.c. and d.c. Includes 
complete information on calibrating. 

127 Smoll Electric Light Plants —Easy-to-buiUl. 
low-cost installations for cottages. cami>s. etc. 
Includes a llO-rolt. seven 25-watt-lamp system; 
also a 6-volt system using auto generator. 

151 Electric Power from Streams —How to survey 
streams, estimate requirements and available 
power, design and build dams, select and install 
the control system and electrical equipment. 

161 Burglar Alarms & Time Switches Dependable 
types for various purposes. Time switches made 
for alarm clocks and arranged to control lights, 
sprinkler systems, motors and other devices. 

144 Choke Colls- How to design and build for 
many different purposes. How to use these instead 
of rheostats for voltage control, safely and with 
much less loss of electricity 

131 Remote Control of Electricol Devices —Cir¬ 
cuits and applications. How to use telephone dial 
and Stroger switch. For experimenters and model- 
railroad switching purposes. 

134 A.C. Electricol Experiments — Fascinating, 
harmless exiteriments for education and entertain¬ 
ment. Also practical uses. 


TECHNIFAX, 

Enclosed find $_for which send the following 

Technical Bulletins at $1.00 each (Foreign $I.K) of 
indicoted by numbers: 


Nomr_ 

AddreFF_ 

City & Stote- 
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AN AUTOMATIC BUG 

The electronic keyer described in the 
magazine lit calc-In (New Zealand) is 
simple and easy to build and operate. The 
schematic and construction details for 
t he key a re ^hown. A fter const ructing the 
unit and key, a<ljust Kl and R2 so their 
full resistance is in the circuit. Apply 
powei. Vl should be cut ot\ and the re¬ 
lay open. Throw the key to dot posi¬ 
tion. The voltage should be equal on the 
plates of Vl and V2. If it is not, substi¬ 
tute other 0.1-pf capacitors for Cl and 
C2 and other 100,000-ohm resistors for 
R4 and K5 until the plate voltages are 



OROlNAPY PIVOT BEARING OVER AND UNDER 


equal winfv ntakiny dots. When this is 
done, the length of the dots and the 
spacing between them will be correct 
for standard sending. 

Move the key to dash. This places 
C3 in parallel with C2 and causes the 
lelay to stay closed for thiee times the 
length of one (lot. Check this by meas¬ 
uring plate voltage.^. One section should 
drop by one-third and the other increase 
by one-third the vesting plate voltage. 
Adjust the value of C3 until this con¬ 
dition is met. 



Speed is increased by decreasing the 
values of resi.'itors R1 and R2 simul¬ 
taneously. 

The keyed circuit is controlled by a 
sensitive relay with normally-open con¬ 
tacts. R3 should have a resistance about 
ten times the resistance of the relay coil. 
Vl and V2 may be any receiving-type 
twin-triode with separate cathodes or 
two separate triodes> 

The key can be made in any conveni¬ 
ent form. It can be built around a dis¬ 
carded "bug.” Contacts common to A-B 
should be open and the X-Y contacts 
closed when the arm of the key is in the 
normal position. 




EVERY SERVICEAAAN 

CAN a^i(ond 

SUPERIOB 


TEST EQUIPMENT 


MFD. BY 


THE NEW MODEL 770— 

VOLT-OHM MILLIAMMETER 

(SENSITIVITY: JOOO OHMS VOLT) 


• CoQipact-nieaJurcs 3H' * i 

• l':<es laifit ilefiKD '2% accurtle I .'111. D Arsonval type 

• z.€ro adjustment holds for both reslslance raiiges. 
it Is not necessary to readjust v\hen switchluK from one 
resistance ranye to aiiotlier. ThU la an iinporunt Mme- 
saflny feature never before Included in a V.O.M, In this 
price raoye. 

• Housed tn round Cornered, molded case. 

• Beautiful black etched Panel. Depresaed letters filled 
with permaneoi while, insures long-life even vfiih con- 

SpeciriC«t<ons: 6 A.C. VOLTAGE RANGES: 0-15 30/150 
6 D.C. voltage RANGES: 0.7i<2 15 75 150 750/1500 

4°DX. CURRENT RANGES: O-ti/2 >5® O lVa AmPs. 

2 RESISTANCE RANGES: 0.500 ohms. 0-1 Megohn- 

Tho Model 770 comes complete with 

self-contained batteries, test leads and _ 

all operatino instructions * NET 

loanufaclufo a complete Imo of radio test equipment. 

Write Oept. RC.S for FREE catalog today! 


513 


.90 



m 


SUPERIOR INSTRUMENTS CO. 

227 Fulton St., New York 7, N. Y. 


at your regular jobber 


Mosite 




WH/P ANTENNA FOR 
AND STATtONARf USE 

Ml'-tK Mast Hiife .'loiintlnK with 
heary vertical coil yprliiK. liisutaliHi at 
ton to receive .'la^t Section 53. ^ 

Mant Base only .. 52.95 ^ 

.Mast 8t:CTI0.NS For aimve .'IP-18. ' 
uibuhir steel, co'^per coated, painted 
111 3 toot sectlonr. Bultoiit fection .'1^*53 can lic nsci' 
i4» make any length .M.'i-’jii-51-50-49 for tapir. Screw-in 
lypr. .\ny Section—1‘rlcc .50 each 

TRANSFORMERS—110 Volt 60 Cycle Primaries; 

Srr. Volt i amt). . $2.25 

Sic. H-14 or 28 Volt or 15 amp. 4.95 

sec. 12 Volt 1 amp. . 1.50 

Sec. J4 Volt 1 amp. 1.95 

Sec. 24 Volt .5 amp. 1.50 

.•^ic. V.A. 1 -, 2.5 amp. . 2.95 

■‘..f VrT f»0 AlA 6.3 V. 5 anip.. .5 V .3 amp. 

-Iti:-i!'l 2.45 

7mi ViT 9U .MA 6 3 V. 4 ami)., ft 3 amp. 

-lu:-!*0 .. ... 2.95 

KOn Vi T _! h 'L' 6 3 V. 6 arnp.. f, V 3 amp. 
rift: JIM) 4.75 

115 V.A.C. 60 Cycle Input TRANSFORMERS; 
initimt; -c h-,.iii V .\,i , (6i)0 V.lM , after choke Input 
tiller at .M.A) Iiiclnilmi H.3 '.A.r. svinding at : 
.imp* .'..0 V .A.t\ uinilltig at 4 alitp','. rl| 106 $7.95 

t)utpiit: 600-0-600 V.A.C. at 2.'>0 MA. 12 V.A.t'. at 3 
arnns; 12 V.A.T. at 3 amps Ac 5 V..A.1'. .it 3 ainp». 
heiigneil for Army surplus Transmitters. -11-108 $6.90 
Output; 2:'"-0-2r.O \^A.C at 60 MA. 24 V..\.0. at .6 
anil.s; 6.3 V.A.C. at .li amps. Designed for AmiY sur¬ 
plus Uecelver'. -ll-lOh $3.00 

TRANSTAT VOLTAGE REGULATOR 


For 60 cycle .AC voltage regulation. 103 V—126 
2 17 amps. Price: NFW 

V at 
$9.95 


DYNAMOTORS 


isn T 

Dt TIM T 

sKiCk NO PUICE: 

•t V DC 

450 V. 66 MA 

li flP.O 

$3.95 


« blower 



IL V DC 

,'20 V. liiO M.\ 

D 4u2 

3.95 

] : V 1 »c 

440 V, 200 M \ 

I> 401 

7.95 

j4 V, Dr 

F srit .22 

Pi: 94 

7 95 

12 24 V DC 

V So 19.M.\!IK ll 

p S r3 

9 50 

13 26 V D< 

r itt 61.5 

pi: 101 

2 95 

24 V. DC 

500 V. .50 M \ 

I SA Oi l 

1.93 

:8 V DC 

F romm. Re¬ 




ceivers 

D.M 32 

1 95 

11 V DC 

230 V. 100 .M A 

DM 20 

3.95 

12 24 V DC 

440 V. 260 .M A — 




and 220 V. 100 




.\!A 

D til4 

9.95 

28 V DC 

400 Cycle Inverter 

MC-MOK 




<Recou4lltione«l i 

14.95 ‘ 

Address Dept. RE • 

AU Prices Are 

F.O.B. 


RECTIFIER UNIT 

110 Volt 60 cycle input; oiit|)Ul 12 \'. DF 10 amp.s. Can 
he used to iliarge balterliM ur operate DC eitulpmenl. 
Klectron ic Lali. nifg. 1‘rlcc- NKW. $29.95 

NEW TELEVISION 
ANTENNA ROTATOR 

Ideal rererslldf motor for rolating all 
t>|>es of atititiiiiis at the tup. Weighs 
only 4’^ his. S!ye: I-. less shaft. 

Dear box and .Mig.; 4^" x 3^". .Motor 
size: rr i,. x ii. shaft size; 

"ii" X 1 threaded, lipi^rates from 21 
V, D< . 2 aiiilis 4.5 tU’.M or 36 V.A.t . 

Torque: ?0 lb.-;, per Inch. I'rli'e $8.95 

TRANSFORMER For a)iave Botator 
—110 Volt 00 cyelo rrlmar)’: 36 
V.A.C. Sec. I’rice . 



$2.95 




ANTENNA POSITION 
\ INDICATOR ■—Ideal for Indleal- 

F * ing direction of antenna from a remote 




position, rnlts arc same as Illus¬ 
trated and have 0-36ti dial scales. 
Complete with tuo aiiiosyiia and 12 
Volt 60 cycle trails., and wiring 
liiatnietloiis Crico .$6.95 



SELSYN MOTORS; 

115 Volt AC 60 cycle. Size V rC-;8248 3Vi" x 5Vi". t'gn 
be used to turn small anteiinaa or fur Position Indicator 
systems. l*rlco per I’air $5.95 

8eisyn lype 2.11451—Can be used as , 

antenna position Indicators. 110 Volt 1^ 

60 cycle, insi met Ions. Noimall v op¬ 
erates from 57.5 Volts 400 cycle. 

Price per Pair $3.00 

MOTORS: 

6 or 12 Voll .\r-i>C Hciiiy Duty reversible .Motor with 

5/16" X 7 16" shaft. Price: New. .$2.95 

6 Volt .\C-lM’ .Motor ideal for auto fans, models, etc. 
.<liart *<" X Ti". I'sed—Tested . ... $1.50 

Model -Motor—12 Volt .\C-DC Vi" double end shaft 
.Motor, 2i/i" D x 2>4" W x I Vi" II. Price $1.30 

I lit Volt 60 cycle. Ball Bearing Motor, approx. :t.5il0 
III'.'!. 1.26 H.r Shaft: 3/16" x Motor size: 6'o"' 

I, X 4" n. ( onveried lyiie, Price. $2.95 

Hand Tool .Mulor—12 Volt AC DC—5600 BP.M. 3»4" I, x 
P»" PlH. Ullh <pllned shaft D x Vj" L. Price $2.95 

DYNAMOTOR Tsc your electric shaver In your car! 
Itynatnulur will supply 110 Volt 100 from 6 VUC 
and will operate most types of aC-HC .shavers. Normal 
operation 12 VDC Input: 220 V, 100 .'t.\ output. 

Price . . $1.95 

Lima, Ohio • 25% Deposit on C.O.D. Orders 


FAIR RADIO SALES 


132 SOUTH MAIN ST. 

LIMA, OHIO 


MAY, 1949 





























































Knilio-Blectroiiic Circuits 


in 


MmM ■ - 

smeMtif t» *** 




It's iliose many 
ycaEs bI TACO 
anleitna engi¬ 
neering' and 
C r a f Ifi m a n till p 
thai show np m 
the TV screen I 


Type 925 High-Low 
Bond Antenno. Cov¬ 
ers 13 TV channels. 
Independent ori¬ 
entation for each 
section. Section- 
ol 10 ft. olu-t 
urn most. 
Hordwore. 




Type 445 High-Fre¬ 
quency Adapter. 
Covers Channels 
7>13. Attoches 
mechontcolly and 
electricolly to ooy 
300-ohm low- 
frequency ontenno. 


Type 9^0 Extro-High- 
Goin Low-Frequency 
Antenna. Channels 
2-6. For weok signal 
oreos. IS* most. All- 
^ oluminum. Hord- 


Type 945 Eitro- 
High-Goin High- 
Frequency 
Adapter. Chon- 
nels 7-13. Used 
clone in high-fre¬ 
quency oreos. 
Attoches 
mechonicolly 
and electrical- y 
ly to any 300- 
ohm ontenno. 



'S 


LOW-VOLTAGE RECEIVER 

This receiver operates with a B-volt¬ 
age of only 1,5 and A of 414- 
To make the tubes operate with the 
low plate and filament voltages, the 
suppi-essors are used as control grids 
and the control grids are tieil to the 
screens. Standard plug-in coil assem¬ 
blies are used. 


2.5MH 6J7/6S7«2» 



The 0-10 voltmeter is used to keep 
check on the condition of the A-battery. 
The 50-ohm rheostat should be ad¬ 
justed for whatever filament voltage 
gives the most efficient operation. The 
original receiver used 6J7's; but if 6S7*s 
are available they should be used, as 
their 0.15 ampere filament current is 
only half as great.- John S, Zverhff 


AUDIO FREQUENCY METER 

The audio frequency meter shown in 
the diagram measures tones from 4 to 
40,000 cycles. It is a simple bridge cir¬ 
cuit with one reactive arm to make it 
frequency sensitive. The indicator is a 
fiE5 electron-ray tube. The potentiom¬ 
eter should be linear. It can be calibrat¬ 
ed with a standard audio-frequency os¬ 
cillator. If no oscillator is available, a 
microphone and amplifier—with know’n 
frequency sources such as a frequency 
record, tuning forks, or pitch pipes— 
may be used to obtain a fair calibration 
curve. 



To measure the frequency of a tone, 
feed it to the input terminals, neither of 
which can be grounded. Adjust the cali¬ 
brated potentiometer for widest shadow 
angle on the 6E5.- D, Boaman 


AUDIO EQUALIZER 

The equalizer shown in the diagram 
will boost or attenuate bass and treble. 
There is no interaction between the con¬ 
trols. Because of the 6SJ7, there is con- 


I 

l 



6SJ7 

INPUT 


B + 250-350V 


siderable gain, and therefore the unit 
may be use<l as part of the low-level sec¬ 
tion of an amplifier.- Leon Medler 


An Invitation To 

INVENTORS 

I Here is the rare opportunity that Inventors 
have been waiting for—to show their in¬ 
ventions at their own exposition and get 
' attention and interest ?rom the public and 
industry. The primary purpose of this Expo¬ 
sition is to aid inventors in the promotion of 
I their ideas to public and industrial leaders. 



First International 
Inventors Exposition 

' Sponsored by the American InyentOrs Association 

I The International Inventors Exposition is 
‘ open to any inventor who has any Invention 
‘ — regardless of kind or application — which 
I has merit in the opinion of the Exposition 
Committee. 

I 

I In order to make it possible for private in¬ 
ventors to exhibit at the Exposition on an 
equal footing with commercial entrants, the 
^ A I A (American Inventors Association) has 
made special arrangements for them to join 
, the Association and present their exhibits at 
a greatly reduced fee. 

GRAND CENTRAL PALACE 
NEW YORK CITY 
June4-11,1949 

! This is the first time that inventors from all 
over the world have had the opportunity to 
I not only show their ideas and products but 
I also gain recognition for themselves. 

For complete details and entry application, 
I write, wire or phone the 

Exhibits Committee 
INTERNATIONAL 
INVENTORS EXPOSITION 
I Parlor B Shelton Hotel 
525 Lexington Ave*, New York 17 
PLaza 9-5848 

Remember -the Exhibition dates 
June 4th to 11th. 

All Inventions Fully Protected 


Get Started in Kadio 

10 “HOW-TO DO-IT" BOOKS 

Get a Botul foundation to radio I’v 
nioatiK of thoae IiK' tittiety text luioks. 
Kai'ii cteorly writtfo. pri*fusel\ iliu-- 
irated. Cotdoins over irt.iHKt words 
You'll Im» ainased at tiie vvi*alih of 
mfornuitkon f-ai'knl tiili* tlifsi- (i.iimK 
iKMiks. for rrf«»rei'*'e—tde.ii 

fi>r tio-hnirid Your monev 

li.'ii k if not 

S BOOKS for 50c 
10 BOOKS for $1.00 
Sent lo You Postpaid 

No. I -How To Make Four tionary (Ce.tding Term*) 
OosTio snort Wave Set* No. 6—Mow To Have Fun 
No. 2-Mow To Make The With Radio 

Most Popular AU.Wave 1 No. 7 —Mow To Read Radio 
and 2 Tube Receivers Diagrams 

NO. 3— Alterrtatmy Current No. ft—Radio for Beyinners 
for Beginners No. 9—Simple Electrical Ek- 

NO. 4—All About Aerials penment* 

No. S—Beginner*’ Radio Oic- No. 10—Television 

Uemtt t*y check nr inunev order—n-cister letter If you 
■•end e.'ish nr st.imps 

RADIO PUBLICATIONS 

2jM west B'way. New York (7) 

RADIO-ELECTRONICS for 



In Canada^tromberH^Carfson Co„ Ltd.. Toronto 4. Ontario 
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GETTING STARTED ON 160 

Now that a portion of the 160-meter 
band is to be opened to amateurs, many 
of them are looking for ways of getting 
their rigs into operation on this band 
with the least amount of trouble. A 
frequency-halving circuit and a method 
of loading short antennas for 160-meter 
operation, described in QST^ will permit 
hams with 80-meter crystals to get on 
160 without buying new ones or putting 
up another antenna. 


—r 

2,SMH .0014 




2,SMH .001^MICA, . 

80MXTAL “ 

f 



B + 300VD- 


Flg. I—160-mefer exciter uses 4‘mc xials. 


The frequency-halving oscillator is 
shown in Fig. 1. It consists of a Pierce 
oscillator VI controlled by an 80-meter 
crystal and of a tuned-plate self-excited 
oscillator V2 operating in the 160-meter 
band. The v.f.o. locks in with a sub¬ 
multiple of the crystal and is stabilized 
by it. 

The plate coil has 38 turns of No. 20 
d.c.c. wire, close-wound on a l*4-inch 
form; and the grid coil has 24 turns of 
No. 26 d.s.c, close-wound at the bottom 
end of the plate coil. 



The output is sufficient to excite al¬ 
most any of the beam-power tubes 
normally used in crystal oscillators. The 
unit can be coupled to the grid of the 
crystal oscillator, in the rig, through a 
blocking capacitor or through link cou¬ 
pling. 

Caution: It may be necessary to ex¬ 
periment with the value of the 10-pnf 
capacitor between the grid of V2 and 
the plate of VI. If the coupling is too 
loose, the oscillators will not lock; if 
it is too tight, the crystal frequency 
may vary when the variable oscillator 
is tuned. Adjust this circuit while 
monitoring the signal. 

Fig. 2 shows how an 80-meter Zepp 
can be used on 160. The feeders are tied I 
together at the transmitter end. Almost 
any antenna can be used if the sum of 
the feeder and radiator lengths approx¬ 
imates one-quarter wavelength on 160 
meters. The system is tuned by an 80- 
meter coil and a 50-pnf variable capaci¬ 
tor in a series resonant circuit. The 
plate spacing of the capacitor should be 
sufficient to prevent breakdown. 


TOWERS 



FOR 

TELEVISION 

ANTENNAS 

OF 

SPRING-TEMPERED 

AIRCRAFT 

ALUMINUM 

CLEARER 

BRIGHTER 

PICTURES 

AT GREATER DISTANCES 


ONLY 



• HEIGHTS TO 120 FT. 

• INEXPENSIVE 

• ATTRACTIVE 

• STRONG 

• LIGHT ($1 PER FT.) 

• PERMANENT 

• EASY TO ERECT 


Dealer Net 

Part No. Price 

(T>6)>6' Tower Sect. 

K.D. W Bolts $6.30 

(K-L)-Basic Kit (Base 
Top & Mast 
Brackets) 3.15 

(M.I2-I) 12' Mast 

2" Alum. Tubing 6.75 


F.O.B. factory—Include check or 
designate C.O.D. shipment 

SATISFACTION GUARANTEED 

ALPRODCO. Inc. 

DEPT. R 

MINERAL WELLS, TEXAS 



MAY. 1949 
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TtlEViSlOII ^ 
SERVIOHG of a i 

ttftlCE IfOU PAr 


R.S.E. 3 inch 


TELEVISION SCOPE 


Features: 
WIDE BAND VER¬ 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT Imc 

VOLTAGE GAIN 
OF 20 AT 5mc 



AR-3 


The R.S.E., AR*3 Scope has been buiti by 
Armshong to our rigid specifications. It*s a 
complete unit that embodies standard hori* 
zontat amplifier and sweep circuits with 
normal sensitivity. 

The case is 8*" high x 5' wide x 14*' long, 
attractively finished in ’’hammered” opal¬ 
escent blue enamel. Operates on 
standard 110 volts — 60 cycles PRICE 

— 40 watts. Tubes, 3BPI—6AC7 ^ m ^QC 

— 6SJ7—6X5 —5Y3 —884. tn-^igyZz 
structions included. Complete 
specifications upon request. Satis- F. O. B. 
faction or your money bock. DETROIT 


PUSHBACK 

WIRE %JLJ 

BELOW MILL PRICES! 

2,000,000 feet — tinned copper — all 
1st. class, double cotton serve, waxed 
finish. Available 1^000 foot rolls. 

22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 


Original 
Ust 52.10 



MIDGET I. F. 
TRANSFORMERS 


Motched 

Polr 


Af discounts 
up to 86% 

400-500 Kc range 
1 squore, 3'* high 
hi-goin iron core. 

INPUT—AB26 
OUTPUT-A827 

Egg Croto 
et 100 


fThis 
Seat of Quatify 


69c $3.95 $29.00 

W ORDER INSTRUCTIONS 

Minimum order—$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient pottoge—excess will be 
refunded. Orders received without 
postoge win be shipped 
m express collect. All prices 


KHI/IU SUPPLY & 
ENGINEERING CO., Inc. 

as SCLDEN AVE. DETROIT T, MICH. 


Try Thiii One 


RECTIFIER TUBE SOCKET 


A rectifier tube socket connected as 
shown will accommodate any of the 
following: tubes without a change in 
wiling: 5R4-(;V, 5T-I. 5U4, 5Z4, 5V4, 
5\V4, .5Y.‘k 5V4. This is a useful idea 



for the amateur or experimenter who 
has a number of surplus tubes to use 
as replacements. 

K. f:. Baldwin, 

(rt’oifd Isintfdf Xeh, 


EXTENDING VOLTMETER RANGE 

Many owner.s of multimeters some¬ 
times have to measure voltages higher 
than their meters ordinarily will han¬ 
dle. A simple way to extend meter 
range is to use a test prod with a mul¬ 
tiplier resistor built into it. A standard 
1/4-watt resistor can lie inserted in the 
handle of most test prods, as shown in 
the drawing. 



All the information necessary for 
choosing the correct resistance value is 
the sensitivity of the meter in ohms 
per volt, usually given in the maker's 
instruction book. If the meter has a 
sensitivity of 1,000 ohms per volt, for 
example (this is usual), and you want 
to extend the ,‘100-volt range to read 
600 volts, multiply the difference be¬ 
tween the old and de.sired full-scale 
reading.- (600 — :J00 - .‘lOO) by 1,000 
(.300 X 1,000 rr 300,000). For l>est ac¬ 
curacy, the 300,000-ohni resistor used 
should have a tolerance of no more than 
± To make the original .300-volt 
range road 000 volts, u.se a 600.000-ohm 
resistor; and so on. 

If you choose even multiples of the 
existing meter scales, you can read the 
higher values simply by multiplying. 
For instance, if the 300,000-ohm resis¬ 
tor is used with the 300-volt scale to 
read a maximum of 600 volts, just mul¬ 
tiply any reading by 2. For 900 volts 
maximum, multiply by 3. 

Don Hutchinson, 

Troy, AT. V. 

(If you use multiplier.^ to read volt¬ 
ages around 1,000 or more, he sure to 
get a high-voltage probe, one with suf¬ 
ficient insulation to protect you from 
arc-overs and breakdowns.— Editor) 

SOLDERING TIPS 

It is a good idea to have a number of 
different-sized and -shaped tips for your 
soldering iron to take care of fine an<I 
coarse jobs and to get into otherwise 
inaccessible places. 

A small depression, large enough to 


rHARD-TO-GET PARTS- 

.'•(hi.M Viihiiiii- nintriit-i I2c. W sw $0.27 

r.iil.f. OiiliMit Tuti'. 32c. l‘U!>h l‘ull .43 

r,V«; i;l-'«i omputs 34c. Cii.h I*ir1l.. .45 

Ai IM KilUr ClMiki ^ ... .. .26 

1» Wall riil\t‘r;-:il OilUiiits Tr.tn>lMiliicr .75 

1 I-’ Tiali.'. 4r»(; Kr lupur cir Oiilptil 

Shuklnl .32 

S:um‘ .I'* aliipic hiit iin.'^hicliP'il. pi. .25 

.'^iipnlii‘1 Vaiialilr Cnml. JPi.'.inf I'-liaim .. .30 
TICK Cdliil. 44e . htiiiti .05 

.Mvl>'.iivr I'JS.XT Om-. I'ttil* , .15 

l(«■p!a<-(‘tll<'lM 1«S.\7 0>;, iViil'. ... .10 

'ni(<niiii l/<M»ps I’litn A- Sc*c. I2e, l» I'nr . 1.00 

.VMtIj* .IT :{ii Xlal U 'lLa.e 6.93 

Aj-talii n.N' MZ hyiiariiir W O' fJrip lo Talk 


Vlitniiii 

mil hrrtk si.tiiil 



16.50 

A-talii ( 

i‘i>.MaI Miki W 

tlaiiilh- 


4.59 

H itiittiill 

l*ii-li .switrli 


. 27e, 5 

for 1.00 

Siililrl If-.' 

' Ti-^t 1*11x1.' ■ iti 

l(..i Ml' 

ltl.iik 

.22 

Ua\iftlll«‘l 

I’iliit l.iKlU Sul ki- 

f.' 5e. 

r..i 

.10 

a.\|} Kiist- F!\irai-li)r 



.12 

1 ! 

tiir rotiiin lilt.- .Mil 

ll-A. I'l 

■niiilr. rn 

.25 

Tutiiim 1 

i| ivt- Stiaflill nr 1 

■lit I2e. 

ill for 

1.00 

.\yliin hi 

al Kiir.l -J.". l-'irt fm 


.25 

riiinit Mi¬ 

lit Uall.ois 1 ht. 1 

I'u. 'JIIh . ♦•a. 

.59 

ll -St aril 

r-i 17c. ::: 

iw 23c. 

nO-lDvi_ 

.. .23 

I Will- Siif.ikn l ahli- | l-'t 

l.rnij: 


.12 

Silmlr l.i 

iia Tt-liiiiiiaU Ic: ‘2 

! Iiiu 2C 

: :: Im; 

.03 

Uaki‘lllt> 

Tfiiiiilial Strips 2 

IiiRn 

.04 

I-l. .M 

ii-tnpliniic .lurk.- 0|i«’ti Virii 

Hit 

.12 

.<■ Iiriiiat i 

I- liiaKiaiiis r,!!' K, 

l.lio- IHI Til I'.llifi 

.50 

Kirill <> hi Watt III l‘T .VfiitililU-r 

. r. tiiIh’ 

.\r 

<;vi: n 

1 *. .'.0 l.'»IHHICp. \V 

Tilin’■. 

Wirt’.! 

22.93 


ttt Kallasi' in \Va 

( 1 . -itiuli* 

1.95 


RADIO MAIL ORDERS 
2 West Broadway, Dept. RE, N. Y.. N. Y. 


I SCR 522 I 

J ¥ 

A Receiver ond Transmitter only >■ 
^ VHF 100—156 MC | 

5^. Four Channel cryitol controlled trontmitter 
^ and receiver. Can be adapted to ham V 
2-meter band ar V.H.F. 2-way taxicab mobile X 
Y 4et. Excellent condition. 

Y' 

^ Price Complete with Tubes. $40.00 


PHADICK SALES CORP. 

165 Broadway 


New York City V 

Jt 


LOW fACTORT-TO -TOy Prl»f 

WNIDNESf 
TEimSION 

with m 

75 tl- SCREEN 


Offering 

picture tube 

> 12 TELEVISION CHANNELS 
» PICTURE-HOLD CONTROL 




DAYS TRIAL 


A G □ 

MIDWESI RADIOS 

with £4JAi-tPIU 

Pli^nagraph 


MtOWiST RADIO A TtLCVtSlON CORP. J 
D«M-T-389.90« ervaewvy. ClACtAn««l. OHW i 


RADIO.ELECTRONICS for 
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Try Tills One 


hold a drop of solder, in one surface of 
the iron is useful for transferring sol¬ 
der to hard-to-reach connections. 

N. SCHVEDMAN, 

Kew Gardens, N, Y, 

COLOR CODING 

Applying spots of colored paint to 
resistors and terminals in a chassis is 
often useful for coding. Instead of a 
brush, use a pipe cleaner. It does not 
have to be cleaned when the color is to 
be changed. All that is necessary is to 
clip off the end that has been dipped in 
the paint. 

0. C. ViDDEN, 
Fertile, Minn, 

TEMPORARY CONNECTORS 

Small steel springs are very useful 
on the experimenter’s bench for making 
temporary connections between wires. 
The ends of the two pieces (or more) 
of wire can be inserted between the j 
coils. If the spring is close-wound, it i 
will grasp the wires tightly. i 

The connections 
can be insulated ' 
quickly by slipping = 
a small lengtli of ' 
rubber tubing over , 
the spring and 
wires. 

G. Garvin, 

South Bend, Ind. 

PICK-UP TOOL 

A wooden rod about ^4 inch in diam¬ 
eter and having a blob of wax firmly 
stuck on the end is very useful for pick¬ 
ing up small parts in inaccessible places 
or starting nuts in cramped quarters. 

Augustine Mayer, 
Tig'ni, Ohio 

LONG.WIRE ANTENNA 

1 carry a 40-80-meter transmitter in 
my car and frequently must erect a 
long-wire antenna. To simplify erect- f 
ing and taking down the antenna I * 
use a deep-sea fishing rod and reel. 

A good length of strong fishing line 
is wound on the reel first. Then the end 
of a 134-foot length of phosphor-bronze 
(surplus) antenna wire is tied to the 
end of the line and wound on the reel. i 

On arrival at a location, 1 dismount 
the reel from the rod and tie the rod 
to the side of the car (see drawing). 



nSHflOO attached to door handle 


The end of the wire is passed through 
the top guide of the rod, through sub¬ 
sequent guides, and into the car win¬ 
dow. Then, walking backward, I carry 
the reel, letting the wire pay out. 

Eventually the wire is all unreeled 
and I tie the fish line to a tree. The line 
acts as an end insulator. To fold up 
and move on, the process is simply re¬ 
versed. 

R. L. Bridges, WdPMU, 
Los Angeles, Calif, 



ai 



NSTRUMENT 


• Here is a fine radio, in chassis^ form, to please fhe most 
discriminafing music lovers. 


• Easy to install in any console cabinet old or new, the Espey 
511 AM-FM radio chassis embodies the latest engineering 
refinements for lasting high quality and enjoyment at a 
price that defies competition* 


• Features, 12 tubes plus rectifier and tuning indicator; 
drift compensated circuit for high frequency stability; 
tuned RF on AM and FM, high fidelity push-pull audio; 

13 watts power output; wide range 12" PM speaker; 
smooth flywheel tuning; phono input provision; 
separate AM and FM antennas* 

Other models available including 25 watt output. 

Write Dept. K for your free catalog. 

Makers of fine radios since 1928, 



EASY TO LEARN CODE 

It U nsy to Ie«m OT inCrfaie 
with an Inftructojtraph Code Teacher. 

AtTords tile <iulcke«t and raoit prac¬ 
tical method yet developed. For be- 
Kinners or advanced atudenta. Avail- 
aide lapes from healnner's alphabet 
to typical niesiaftes on all aubjecte. 

Speed ranae 5 to 40 WFM. Alwaye 
ready- -no QRM. 

ENDORSED BY THOUSANDS! 

The lnKtructoKr.Tph Code Teacher ' 
lUerally take* the place of an oper. 
ator-inati^ctor and ettatiles anyone to 
learn and master code without fur¬ 
ther assistance. Thousand* of successful oper.'itors hava 
••adiulred the code” with the lnstructOKra*>h System, 
write t«>clny for convenient rental .ind purchase Plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd.. Oept. RC. Chlcaio 40. III. 





GREYLOCK 

RADIO TUBE BARGAINS! 

GT, GIdss and Miniature Types 


1R5 

304 

I2SA7GT 

IS5 

3V4 

I2SK7GT 

IT4 

6AT6 

I2SQ7GT 

IU4 

6BA6 

(and many 

3S4 

6BE6 

others) 


I 39^ 

I each 


6J6 


SPECIAL offer! All above types may be pur¬ 
chased in lots of 100 assorted, at $35 per 100. 

AN tubes in individual cartons 
terms: Net C.O.O., F.O.B. NYC. MINIMUM 
ORDER S5.00. 

Write for Bargain Catalog C-5 

Greytock Electronics Supply Co, 

10 Chiirrli Street New Vnrk 7. N. Y. 
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FM AH CUSTOM CHASSIS 

Compute with 12" Speaker & Dipole 13 Tubes 
includes PP for Power Output, driven by 

a balanced Phase Inverter circuit consisting of 
a pair of AAT6*s.—Phono Input & Selector Switch, 
FM Coverage fl.8 MC—I08MC. AM/540KC>I700 
KC. Response: SO to 10,000 cps (3db down). tOS* 
12S Volts A.C. Underwriters M CA 

Approved Reg. List SI&9.00. 

Write for full Specs. ONLY ” 


3525 GT. 

.$ .39 

50L6 GT. 


12S97 GT. 


12SK7 GT. 

.S9 


12SA7 GT.. 

ABOVE TUBES IN KIT... 


.69 

2.60 


si/tsATfomt Boy/ 

m 


45 RPM & COLUMBIA 
ATTACHMENT 


Now play both 
these new records 
with this low priced, 
Dual speed ottach- 
ment. 7 Gram Crys* 
tal Pickup complete 
with Permanent 

nVyoHs S'! ^-95 


Lots of 3 

$13.95 


crystal 

PICKUP 


ASTATIC 

Replaces 99% of all pickups 
on market taday. Choice of pg 
L- 82A High Output or L«70 
Low Output Crystals. Com¬ 
plete with H'dwre. 

Spceiol Only 

LoH of 10.$1.59 

25% Deposit ~Balance C. O. D. 

UNITED RADIO DIST. 

Depl."R”,170 Marcy Ave..BrooklYn11,N.Y. 


DON’T 


TURN THIS 
PAGE UNTIL 


S'! 0.95 

Lots of 3. $1.2«95 


We were swamped last 
month when we ran this 
special^Best Buy Any¬ 
where—complete, nothing 
else to buy. 2 Watt Amp¬ 
lifier — 5" PM Speaker- 
Complete Instructions. 
Factory wired 
and tested. 


YOU SEE THESE RED HOT 
SPECIALS! THEN COMPARE 


HIGH 

FIDELITY 


PORTABLC 

PHONOGRAPH 

KTT-COMPLETE 


» 11 » 


I 


I 

f 


I 


1 


1 
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-World-Wiilc- 
Sitatioii List 

By ELMER R. FULLER 

\Y/ITH the issue we are again print- 
^ ing the Station List after an ab¬ 
sence of two months. An FM Station 
List appeared in the February issue 
and a list of television stations in 
March. A list of Canadian FM stations 
is printed this month, on page 85. 

Incidentally, many dx reports have 
been received on FM. Possibly more 
significant are the occasional dx tele¬ 
vision reports. These are necessarily 
rather rare, since few people with 
television sets are to be found in re¬ 
gions remote from broadcasters. How¬ 
ever, the television frequencies are in¬ 
herently better suited for distance 
reception, and as television sets become 
more numerous, we are likely to hear 
more about television reception over 
distances of several hundred miles. We 
are very anxious to obtain verified re¬ 
ports of such long-distance reception, 
and especially of repeated reception of 
television programs at distances of 200 
miles and more. 


Locttlon and Scr)«dul< 


YVIRO 

YVIBT 

YV5RW 

YV2RC 

YVtRU 

YV4RP 

YV4RQ 

ZQI 

YV3RS 

YV5RX 

YV 6 RC 

YV5RS 

2QP 

YVIRV 

YV4RO 

HJAB 

YVIRL 

HJBB 

XEJG 

MJED 

YV2RN 


2.500 WWV WASHINGTON. O.C.; U.S. Buretu 

of .standards; continuous, day and 
nlKht 

TRUJILLO, VENEZUELA: UOO to 
2130 

MARACAIBO, VENEZUELA; 1730 

to 2230 

CARACAS, VENEZUELA: 0530 to 
0801 ): 0955 to 1430; l.'i30 to 2130 
MERIDA. VENEZUELA: 1800 to 
2130 

MARACAIBO, VENEZUELA; 0530 
to 0830; I0;i0 to 2230 
VALENCIA, VENEZUELA: 1730 to 
2130 

PUERTA CABALLO, VENEZUE¬ 
LA: 1700 to 2130 

JAMAICA. BRITISH WEST IN- 

DIES; 1600 to 1730; 1930 to 2200 
BARQUISIMETO. VENEZUELA; 

1030 to 2130 

CARACAS. VENEZUELA; 0930 to 
14U0; 1530 to 2230 

BARQUISIMETO. VENEZUELA; 

1800 10 2130 

CARACAS. VENEZUELA: 0530 to 
2230 

LUSAKA. NORTHERN RHO- 
DESIA: 040O to0530; 1000 to 1200 
MARACAIBO, VENEZUELA; 0930 
to 2130 

VALENCIA. VENEZUELA: 1630 to 
2130 

BARRANQUILLA. COLOMBIA: 

1700 to 2255 

MARACAIBO. VENEZUELA: 0530 
to 2230 

CUCUTA. COLOMBIA; 1700 to 2200 
GUADALAJARA. MEXICO: 2200 
to 2400 

CALI. COLOMBIA: 1900 to 2300 
SAN CHRI8T0BAL. VENEZUELA; 

1100 to 2130 

4.340 YVIRZ VOLERA. VENEZUELA; 1030 to 

2145 

HJCA BOGOTA. COLOMBIA; 1900 to 2200 

PRC5 BELEM. BRAZIL: 0600 to 0700: 

0900 to 1100; 1530 to 2000 except 
Sundays 

4.880 HJFH ARMENIA. COLOMBIA: 0600 to 

2200 

HJCH BOGOTA. COLOMBIA; 1800 to 2200 

ZOH COLOMBO. CEYLON; 0000 to 0330: 

0445 10 1145; 2100 to 2145 
CR7BU LOURENCO MARQUES, MOZAM¬ 

BIQUE; 1000 to 1600 

YV5RN CARACAS. VENEZUELA; 0600 to 

2230 

HJCW BOGOTA. COLOMBIA: 0645 to 

1115; 1600 to 2315 

HC5HC RiOBAMBA. ECUADOR: 1800 to 

23n0 

ZQI JAMAICA. BRITISH WEST IN¬ 

DIES: 1600 to 1730 

HJAE CARTAGENA. COLOMBIA; 1600 to 

2230 

YV3RS BARQUISIMETO. VENEZUELA; 

1630 to 2130 

WWV WASHINGTON. D.C.: U.S. Bureau 

of Standards; continuously day and 
nlKht 

5.020 YVRO CARACAS. VENEZUELA; 2000 to 

223n 

5.870 HRN TEGUCIGALPA. HONDURAS; 

0800 to 1000: 1300 to 1500: 1800 
to 2300 

5.880 ZRK CAPETOWN. SOUTH AFRICA; 

0.315 to 0915: 1200 to 1600 

5.940 RV15 MOSCOW, U.S.S.R.: 0300 to 0930: 

1530 to 1820: 2100 to 0015 

5.970 HJV VATICAN CITY; 1345 to 1515 

5.970 HCIQRX QUITO. ECUADOR; 0700 to 0815; 

1200 to 1400; 1800 to 2300 

5.980 ANDORRA: 0600 to 0830: 1300 to 

1000 

5.890 OAX4Z LIMA. PERU: 1630 to 2330 

5,910 OZX4V LIMA. PERU: 1800 to 2400 


3.310 

3.370 

3.400 

3.420 

3.440 

3.460 

3.480 

3.480 

3.490 

3.500 

3.510 

3.530 

3.910 

4.750 

4.780 

4.780 

4.810 

4.810 

4.820 

4.820 

4.830 


4.850 

4.860 


4.890 

4.900 

4.920 

4.920 

4.940 

4.950 

4.950 

4.960 

4.990 

5.000 




ELECTRIC MOTOR SCOOP! 



115-voH 60 cycles 

(let this motor amt make the 
handiest tool on yoiir Morkhencli 
Attach a flexihle .<liaft and you’re 
all set for Krlndlng, sandlnx and 
hufnnK operations, flreat for 
mode)-makers I/ 21 I li.p. motor 
turns at 2900 RI’M—iloes the Joh 
In half the time! sliaft 
long. 3V4- X 2 * 4 ' x 3%' hUh: 
welKhs only 3^ Ihs. May he 
used for many motor appllcatloni. 

$3.95 


THIS MONTH'S SPECIALS 


Brand New Throat Microphone 10.19 

Lever Action Switch with Knob (3 pos. 2'SP3P 

and 1-SPST; sprinit return).29 

8 " r.M Speaker. 50L6 Transformer 3.95 

llraml New BC-366 Jack Box , .19 

6 \iilt \t IM" Motor; shaft; app. 3' long. 

JH' dla. Used, sold as Is . , .98 



METAL CAN 
ELECTROLYTICS 


MA-50868 30-20 nifd. 450 VDC ... 10.311 

\IA-.50S66 15/15 mfd. 450/350 VDf ^ .3H 

.MA-50fi65 30-15/15/40 mfd. 450/350/23 VI»C.. 1? 
MA-30871 20-20 mfd, 450\ .19 



Silver Mica Button Condensers 



$7.50 per 100 (all one type) 


MA-3536 4G) 20 lliiuf 

MA-3501 ID) 30 „„d 
(F) .lifi nimf 
.MA->.i0:t (A) iiiiaf 

MA-::-:32 (II) 75 nirr-f 
MA-3504 (A) 200 mrif 
MA-3519 <F) 250 miff 


MA-:!505 (C) 360 mmf 

(A) 500 mmf 

MA-3506 (B) 500 mmf 

MA :!510 <0 500 mirf 

MA-3502 (D) .500 minf 

MA-.3501 (K) 500 Jiiiif 

MA-3518 (A) 2000 niMif 


#18 2-conductor Wire & Drum 

Tsed for running llO-rolt AC lines, extension speak¬ 
ers, etc. Full 175 feet of highest quality wire with 
tough, weather-resist ant Insulation. I'omplete with 
hanily drum for spooling wire for storage. Limited 
quantity ..... $2.39 


BRAND NEW 
METERS 

Dejur Model 310 meter for 
all-around ham and test 
applications. 10 ma DO 
basic movement. 3^4' di¬ 
ameter flange: body. 

IH” deep. Stock up on 
these while they last 
MA-2036 . 

$1.95 


ORDER FROM THIS AD! 

8 end 25^ deposit with order. Pgy balance plus postage 
on ilellver}'. Get your name on Mid-America’s select 
malting list and get first crack at latest, greatest val¬ 
ues In radio parts, electronic equipment, tubes, etc. 
Send orders to Desk RO-59. Minimum order $2.50. 




RADIO-ELECTRONICS for 























































Wiirlil-Wiilc SStiitiiiii List 


Freq. Station 


Location and Schedule 


6.000 

6.000 


6.000 

6.010 

6.010 

6.020 

6.020 


6.030 

6.030 

6.030 

6.040 

6.040 

6.040 

6.040 

6.060 

6.060 

6.060 

6.070 

6.060 

6.080 

6.090 


CFRX 

CKFX 


Mb^NICH 

LRYI 


5.950 HH2S PORT-AU.PRI NCE, HAITI: 0600 

tu iiiMi tu i:<o0: 1730 to 1:1 :to 
5.970 HI2T CIUDAD TRUJILLO. DOMINICAN 

REPUBLIC: 1‘MiO to Jtoit 

5.980 LRSI BUENOS AIRES. ARGENTINA: 

1H*IU to 2300 

5.980 XGOA NANKING. CHINA: heanl at onOO 

6.000 ZFY GEORGETOWN. BRITISH GUI- 

ANA; 2100 to 2200 

6.000 CFCX MONTREAL, CANADA: 0700 to 

23 ir. 

HP5K COLON, panama: 0730 to 2300 

HHYM PORT-AU-PRINCE, HAITI: 1200 

to MOO; 1.H;{0 to 2100 
NOUMEA. NEW CALEDONIA: 

o:tt.'» to o.’ioo 

HJKD BOGOTA. COLOMBIA: 1000 to 2300 

OQ2RC LEOPOLDVILLE. BELGIAN 

CONGO: 1200 to 1:100 

CJCX SYDNEY, NOVA SCOTIA: 0.>30 to 

2200 

XEUW VERA CRUZ, MEXICO: 2100 to 

2300 

PGD HILVERSUM. NETHERLANDS: 

1745 to 2330: Tuesi.. 0300 In IIKiO; 
Wed. & Sat.. 1030 to 1200; 1600 
to 17.30 

MOSCOW. U.S.S.R.: 0000 tn 0500 
CFYP CALGARY. CANADA: 07311 to OllH) 

HP5B PANAMA CITY, PANAMA: I 8 O 0 

In 2:100 

RANGOON. BURMA: O 6 OO tn 111.5 
COBF HAVANA. CUBA: (MOO to 2300 

XETW TAMPICO. MEXICO: OTl."* to 004.7 

WRUS BOSTON. MASSACHUSETTS: 

Mexican heam. 1900 to 2230 
TANANARIVE. MADAGASCAR: 
I:t30 In 1400 

TETUAN. SPANISH MOROCCO: 
02:io to o;tiH): ircio tn 1 . 71 KI 
KNBA DIXON. CALIFORNIA; llatrallan 

hraii). 0 130 tn lOO.'i 
TORONTO. CANADA: 0600 to 234.» 
VANCOUVER. CANADA: OiCtO to 
0300 

111 MUNICH. GERMANY: 1100 tn 1700 
BUENOS AIRES, ARGENTINA: 

064.-, to 2200 

6.090 CBFW MONTREAL. CANADA: 0730 to 

lOl.'i: 2000 tn 2100 

6.090 ZYB7 SAO PAULO. BRAZIL: 1600 In 21.70 

6 100 VUD3 DELHI. INDIA: 1200 tn 124.7 

6.100 WARSAW. POLAND: 1101) In 1800 

6.100 PRE9 FORTALEZA, BRAZIL: OllOO to 

1200 : 1600 rn 1900 

G.lOO WKLS KURE. JAPAN: 1630 tn 2030 

6.110 GSL LONDON. ENGLAND: 2300 tn 0215: 

I 111.7 tn 174.7 

6.120 HP5H PANAMA CITY. PANAMA: 0630 

tn 2400 

6.130 XEUZ MEXICO CITY. MEXICO: 1100 to 

0400 

6.130 CHNX HALIFAX, NOVA SCOTIA*. 0700 

tn 230n 

6.130 COCD HAVANA. CUBA; 0700 tn 2400 

6.140 HJDE MEDELLIN. COLOMBIA: 1100 tn 

2300 

6.150 GRW LONDON. ENGLAND: 1.71.7 tn 1600: 

2000 t . 221.7 

6.150 CKRO WINNIPEG. CANADA: 0600 to 

02l»0 

6.150 EQB TEHERAN. IRAN: 09.30 to 1400: 

2230 2317 

6.150 TIRH SAN JOSE. COSTA RICA: 21.30 tn 

2100 

6.150 CS2WD LISBON. PORTUGAL: 13.30 tn 1800 

6.160 HCKJ BOGOTA. COLOMBIA: 2000 tn 2300 

6.160 CBRX VANCOUVER, CANADA: 0900 tn 

6.160 MU'NICH. GERMANY: OOOO tn 0300 

or lairr 

6.160 HHCM PORT-AU-PRINCE. HAITI; 0630 

tn 093ii: 1200 tn 1430 

6.160 HER3 BERNE. SWITZERLAND: 024.7 tn 

071.7: 1200 to 1700; 2030 tn 2230 
6.180 STUTTGART. GERMANY: 2300 to 

imo; oi:in to 07 1.7: Oitoo to 1630 
6.200 HJCT BOGOTA. COLOMBIA: 1000 to 

14(M): 1800 to 2:11.7 

6.200 YV6RD CIUDAD BOLIVAR. VENEZUELA: 

1700 tn 231.7 

6.200 FK8AA NOUMEA. NEW CALEDONIA: 

0200 1 » 0400; nl30 to 0.700 

6.220 CE622 SANTIAGO. CHILE: 0630 to 2330 

6.2.)0 HRDZ LA CEIBA. HONDURAS: 1200 to 

MOO: I.OoO to 2300 

6.330 COCW HAVANA. CUBA: 0600 to 2400 

6.240 HJCF BOGOTA. COLOMBIA: 1700 to 2300 

6.240 HtIN CIUDAD TRUJILLO. DOMINICAN 

REPUBLIC; 1600 tn 2230 

6.250 YSUA SAN SALVADOR. SALVADOR: 

evening:till 2lull 

6.280 HCJB OUITO. ECUADOR: 1800 tn 2100 

6.310 HJIZ CIUDAD TRUJILLO. DOMINICAN 

REPUBLIC: 1600 to 22.77 

6.360 HRPI SAN PEDRO SULA. HONDURAS: 

1100 In 141 . 7 : ISOO tn 2:130 

6.370 CSX LISBON. PORTUGAL; 1230 tn 1800 

6.400 CR5AA PRAIA. CAPE VERDE ISLANDS: 

t.730 in 1700 

6.400 HHCN PORT-AU-PRINCE. HAITI: 2000 

(n 2201! 

6.450 COHI SANTA CLARA. CUBA; 0630 to 

210(1 

6.510 CP40 COCHABAMBA. BOLIVIA: 1930 

to 22«H» 

6.620 TG2 GUATEMALA CITY. GUATE¬ 

MALA: 0730 tn 0!*00: 1800 In 2300 
6,760 YNDS MANAGUA. NICARAGUA: ( 1 S 00 to 

loofl: iron tn 2330 

6.770 CP49 LA PAZ. BOLIVIA: 0700 tn 0900: 

Him tn 1200; 1930 tn 2100 

6.770 SINGAPORE. MALAYA: 03.30 to 

1200 

6.850 YNDW MANAGUA. NICARAGUA: 2o00 to 

01 on 

6.910 YNQE MANAGUA. NICARAGUA; 1300 to 

2:100 

6.920 FZK6 DAKAR. FRENCH WEST 

AFRICA: 1330 to 1700 

6.980 MOSCOW. U.S.S.R.: 1600 to 1717: 

2317 to 2.347 

6.980 F08AA PAPEETE. TAHATl; Tuesdays. 

Wednesdays. Fridays, Saturday!*. 
2230 to 0030 

7.010 XPSA KWEIYANG. CHINA; 2330 to 0030: 

0430 to 0900 
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OPPORTUNITY AD-LET$ 

Advertiseiiifiits in this section cost 27r a word for 
4 ‘hHi insertion. Natiio. adilress and Initials nin.-t he 
Inrliided at the ahuve rale, l^ash sliuiild at-cniiiliaiiy 
all e I a-i.'Hied adrertiseraetils unless plarcd by an 
aecreilited advertiHlnit agency. .\n iidvciliseinciil for 
less than ten words arrePted. Ten perrenl discount 
siv issues, twenty percent for twelve (M»ji*e- 

tldiiatde nr inisleadiiig advertisements nut aeeepted. 
AdvertHpriieril<i for .lime. 19 111. issue, mn.-l reach 
Us not later than .\nrll 21. 1949. 

Radio-Electronics. 25 W. Broadway, New York 7. N. Y. 


12158 2.7118 TfllKS. AH.MTKU TNIT ISINH 2 

miniature Inhes (6.\T6 & 6I5.\6 for I2US. and 12.\T6 iV: 
12AR6 for 2.7INI. Takes less space than original t(ihe- 
iinlliiiiK else to hiiy -just {dug in 4c it works. .Money hack 
guarantee. 12118 cir 2,7118 unit rnrnplete: $2.49 each. 10 
units lor $22..70. Send 2.7'^ deimsit. halanee ( O.Ir. Write 
tor tree Parts eataJog. t 'O.M.7lKlU'JAl. llADlti. 36 Hi at tie 
St.. Ihistnn. Mas- 


JlAlUlAlNS: NKW A.M) 1EK(*ONH1TIONK1> IIALLI- 
erafter.-. National. l‘ollliis. Ifammariiiml. .Meissner. U.71K. 
rdlnr receivers, tuners, television receivers, transmitters, 
etc. Wholesale prices. Terms. Shipped on trial. I.Jlieral 
trade-in allowance. Write. Henry Kadln. Iliiller. .Mi.«>niiri 
and 11240 West Olyinple, Los Angeles, t'alifnrnia. 


A.M.\TKrU UAlHt) I.K'KNSKS. CO.MI’LKTK T1IKOU7’ 
preha rat Ion for passing amateur radio examination. Home 
study and resident enur-es. .\meriran Itadio Institute. 
Kll We>t 63r«l St.. New 7*ork (*Ity. See oiir ad on Page J>4. 


HAUCAIN IH NTINr,? RADIO SKUVICK.MKN WRITK. 
Sensational rata log. Ilensliaw Radio Supply. 3619 Troost. 
Kan^a- City 3. .Missouri. 


RKC 0 HI 1 CIl.ANCKll P.XUTS for leading makes of ehang- 
ers. We ship ever.wvhere. .Mail orders Invited! FUIKN’D’S 
Wlinlesale Dislrltiutors. 106 North Sixth Street. J’hila- 
delphia 6. l*a. 


WANTKl): Salesmen to sell Nationally .Xdvertlscil Ilrand 
Radio Tubes tn Dealers and Servh-emen at liberal diseounis. 
Homl t'nmmisslons I’ald. e/o Radio-Kleetmnies. F. O. Rox 
RK-:{2. 27 XX’. Broadway. New X’ork 7. N. 7'. 


.Xf.XCAZINKS (HACK DATES) KORKICN. DO.XIKSTIC. 
arts. Hooks, booklets, suhserlplions. pln-nps, ete. Catalog. 
KIc (refunded>. Cieerone's, 863 First Ave.. New 7'ork 
17. N. Y. 


SELECTED OROrP OF MEN. CKADr.XTES OK XX'ELL- 
known trade school, desire employment in Radio Field. 
\X*1II travel anywhere. Ouallfled in radio servicing. liKtal- 
latitin. test instruments, efreull ot>erathm. ete. ('ontaet 
Placement Dept. Eastern Teelmlral Sehool. 888 Purihase 
Street. New Hedford. .XIass. 


XVK REPAIR ALL TX’PES OK ELKCTItlCAL INSTIIF- 
ments. tube elieekers and analyzers, lla/lelon Itistruinent 
Co. IKIeetrie Meter l.ahnratory). 140 Lllwrty Street. New 
7'nrk. .N. W Telephone- H.Xrrlay 7-4239. 


LANCASTER. Al.LXVlNE & RO.M.XIEL. 436 ROXXEN 
Rulhling. XX'ashlngion 7, D.C. Registered Patent .Xttomeys. 
Prarthe l»cfc»re I’nlted States Patent Oflirc. X’alidlty and 
infringement Investigation.s and opinions. Rnoklet and 
form "Evidence of Ponceptlon" forwarded upon reciuest. 


TELEVISION. RADIO. TPRES. PARTS. SEND KoU 
free bargain list. Jlailmark. .792A Communl|>aw. Jersey 
City. New Jersey. 


RADIO.XIEN. SEUVirE.XIEN. HKOINNERS — .XIAKE 
more money, easily, cjulekly. $2.70 weekly possible. XX*e 
show you Jiow. Infomialinn free. .Xlerit Products, 216-32L 
132nd Avenue. Spiingfleld OardenH 13. New X'nrk. 


KVKintLNE CAN MAKE EASY .XIONKY INSTANTLY? 
Radio training unnecessary'. Tnp-4(uality—quick selling— 
new Plastic sclent 1 lie Television Kilter made i-fK-citteally 
for TX’! lOO';^- tirotlt. sells for $2.00. costs $1.00. up to 12" 
picture. Send ll.OO for sample. .Xlnney-haek guarantee! 
.Start eaniing extra money today? Al'SCO. 544 Sixth Ave.. 
New York. N. V. 


Send for 30 T’ears Proved Radio Repairing Slmplifled 
.System: $1.00. Rox 178K. l>ake Hiawatha. New .ler-ey. 


HKARINH AH >S—Reconditioned. Make wonderful min la* 
Hire radios. $20.00 romplelo with cords, earphone. Shelby 
Instrument. 321 XX'est Ttb St., l,amg Beach. Calif. 


ALr.XIlNT.M Tl’IlINr,. ANGLES. SHEETS AND KIT* 
TINGS. XVrlte for list. XVillard Radelltr. Fostoria. OI 1 I 0 . 


RADIO TPRES. ALL INJmaR TX'PES $37.00 FOR 50. 
Reliabto Tube Co., O'Neill. Nelir. 


ELECTRONICS KIT Builds AC-DC voltmeter, nseitlatnr. 
electric eye. $2.97 complete. Literature Fiee. Previse 
.Xfeasurements <'o., 942E Kings Highway. Brooklyn. N. X'. 


ANX* radio ELECTRONICS TEXT ROOK RENTED— 
l-2e per day. AtIdU'ss: TBR.X, 780 East 2l4lh St., New 
York. N. X’. 


For Sale—Rest rad in-ref rigerat Inn shop in Ozarks. spot I s- 
iiian's paradise. XX'ilson Radio, Thayer. .Xlissouti. 


27 years experience raillo repairing. SImpIHled system. 
N»» oal^uUtion^. No formulas. Total price $2.00 {mstiiald 
or col). Mnneyhack guarantee. Ross Radio, 1161.7 Gratid 
river. Detroit 27, .XHch. 


Heath's Vacuum tube Voltmeter, new. ivlreil. complete, 
ready to use. accurate, best hatkliig meter on market $L7..70. 
Ernest Suntalla. 42-37 64th Street. XX'oodside. .V. X*. 


PHONOC.IIAPH IlECOUDS CHEAP. tWT.XLOGITE. 
Paramount. R.I-.3I.3 East Market, XX'ilkes-Rarre. Penna 


niLKPlfOXK 1)IAI.S. NEXV APTO.XIATIC ELECTRIC 
standard .XK-ll $5.27 postpaid. Psed N-K Tyire-1 Rehuilt 
$2.2,7. Ke-adjii'tted $1.27 pnstpuiil. Kissel Electric l-'n^luet!*. 
4::t-C .'<iierman. Cal ion. Ohio. 




MAIL COUPON TODAY 


RCA» Commercial Engineerinj; 

Section 49EW, Harrison* N. J. 

Send me the RCA publications checked 

below. Enclosed is $_to cover cost 

of books for which ihcre is a charge. 

Name_ 


Title or Occupation. 
Address_ 


City_ 


Zone 


-State- 


I 


Qutck^Roforonc* Chorf* Minloturo Tvb«« (Frao). 

. <A) 

HB-3 Tub# Handbook (^10 m U.S. A petMtuom). 

(B) 

RC-i5 Rocolving Tub* Manual (35 cants). (C) 
Rocalving Tubot for AM, FM, and Tolovltion 
■roodcotl (JO cnntf). (D) 

Rodiotron Doslgnort Hondbook ($1.75). (E) 

Quick Soloction Guido, Non-Rocoiving Typo* 
(Frno). (F) 

Powor and Got Tubos for Rodio ond Industry 
(10 conti). (G) 

Phofotuboi, Cothodo-Roy and Spoclot Typo* 
(JO ennts). (H) 

RCA Proforrod Typos' list (Fran). (I) 

Hoadlinors for Hams (Fron). (J) 

Also ovoiJobfo From your RCA Tubo Diifribufer 



ruMf otmMmTMiMT 

RADiO CORPORATION of AMERICA 

t4Amm$som. m. j. 
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World-Wide Station List 


Convert Battery Radios to 

ALL-ELECTRIC 


OPERATE-SERVICE 

DEMONSTRATE- 

TEST 





with 

ELECTRO BATTERY ELIMINATORS 

for only a few cents per hundred hours 


I-sc ladio for nnlltiiUi*.l llrnc vriHioiit failliitf. CntiUiloii-ly rllti.lnnlfS willi liatterlfs. liasy to liiiiall 

Hiniplo t.i use. Klls in bam-iy tDiiiiiarlnUilt nf iini^l laiiios. foiivi-iilciil. im i tii iuent. oii-and oH switch. 

Will optrate in any iioslllisi nothiiic in spill, nni Wl out nf «id«*r. Ktt*e nf Piiiti. voinpleteb llIiiT«-«t. silent i 
oiietatl.iu. I nherxjil plujis and soiktMs fit any ladin. iHuatily linisticil in haiiitsunie Pine llaiinn' rlold. 

MODEL •S"—WITH SELENIUM RECTIFIER 

npoiales .tiiy l.i volt I '> oi H limt* l;.itfery Uadio fioin ll'> voli 60 r.vele souice. 

model p—compact , , 

Sami* as .M. PI S ixet'pl lias liil'C rcftllier at lowrr rost. Also avallaliP* for -2(1 volt »MK*iatlor>. 

model T' Opei lies 2 volt, -I. <l nr 7 tube ratlin fnim U5 vcilf, 60 e.vcU* soinre. ami), 

ilanirtil max. I 

WUITK |••t>U CO.MIM.llTi: INRHt.MATlO.V 

ELECTRO PRODUCTS LABORATORIES 

Pioneer Manufacturer of Bottery Eliminators 

549 W. Randolph Sf.. Chicago 6, Illinois 


NEW I 

IMPROVED PR7 ^ 
model ! 



PDLic0alARM 


Tunes 152-162 Megacycles 

F M. Superheterodyne, 115 Volts, A.C.-D.C. 
Tubes—12AT7, (2) 6BJ6, I9T8. 35B5. 35W4. 
2 stages high gain 10.7 Megacycle I.F/s. Ra¬ 
tio detector. Plastic cabinet lO*Ax63Ax6 
deep. Schematic and instructicjns. Shipping 
weight 7 lbs. 

Sensitivity 10 Microvolts or better. Selectiv¬ 
ity 250 K.C.-s or better. 

Reception expectancy with attached antenna 
from 50 Watt transmitter 3 miles, much 
farther from transmitter of more power or 
outside antenna. 

Ready to plug in and use; 28 Watts power 
consumption. 

:Hach«a SEE YOUR DEALER FIRST OR WRITE 

_ 


FOR 

POLICE CALLS 
TAXI CABS 
AND OTHERS 


$3995 


Slightly 
higher 
West Coast 
Excise Tax 
Included 
F.O.B. 

Indianapolis 
$10.00 with 
order, 
rest C.O.D* 


DELUXE CA-2 COAXIAL 

ANTENNA 

FOR BEST RECEPTION—LIST 


Bdokiett by A. C. Shottty 


Written by a foremost Audio design engineer— 

.1.11111 l.ll; 


RADIO APPARATUS CORP. 

303 FOUNTAIN SQ. THEATER BLDG. 
INDIANAPOLIS 3, INplANA 



Elements of Magnetic Tape Recording 
and 999 Applications 
Direct-Coupled FM-AM AmpliRcr Manual 
20 Steps to^crfcct AmpUrication 3r m postage 

Thousands Sold I 

Famous Twin-Tra* Instruction BooM 
Practically a in f^pe re¬ 

cording. 30 diagrams, illustrations. 

e Cn IMcr 'J* app'i'd 

^ yftilure purckd«* o* \ 


Amplifier Corp. or America 


398-10 Broadway New York 13, N. Y. 



TELEVISION RECEIVER—$1.00 

(‘nirilileti' losiMicUnns for hiillillne your owii lel.* islon 
iitrlver. 16 patses—irsl7" of pictures. Piriorial dia- 
•lUm- liiDtied Kt-liPiiiulica. I7*'x2-''’ <*omi)l»*le aclieiiiiitic 
(llaaiiiiti A rliassis layoiU. Also booklet of alitsnrtipnt 
!()'>< tiM-tIntis. \oltaKe A lesUiHitce tables and tiouble- 
KhflutinK hints. Ail tor Si.00. 

( FRTIMEI) TELEVISION L.VBORATORIES 
Dept. C. 5r»07-1.1th Ave., Brooklyn Itt, N. Y. 


FREE 


Send name ond address for our free catalogue, 
chock-full of standard brand radio and TV sets, 
parts and equipment at rock bottom bargain 
prices. 

COMMERCIAL RADIO. DEPT. C 

36 Broffle Sf. Boston 8. Moss. 


Location and Schedule 


7.100 

7.120 GRM 

7.130 VQ6MI 

7.150 XGOY 

7.160 KWS4 
7.220 

7.250 PJCI 
7.250 MUNICH II 
7.260 G$U 
7.230 JLW 


7.290 

7.290 

7.300 

7.310 

7.410 

7.570 

7.850 

7.850 

7.920 

7.950 

7.950 

8.030 

R 700 
8.R30 

8. !|j0 

9. C30 
9.080 

9.160 

9.210 


VUD3 

20Y 

YSN 

PSTA2 

EAJ43 

2AA 

$UX 

HLKA 


FXE 

COCO 
tOCQ 
CO KG 
COBZ 
CNR3 

CR6RB 


9.230 COBQ 


9 270 COeX 
9.330 


9.370 EAQ 


9.380 COBC 
9.380 OTC 


9.460 

9.470 

9.470 

9.480 
9.'00 


9.510 

9.520 


9.520 

9.520 


TAP 

CR6RA 


XEWW 

01X2 


JLG2 

VLW7 


ZRG 

OZF 


BISSAU. PORTUGUESE GUIANA. 

13 15 to 1730 

LONDON. ENGLAND: IM.') to t::i ; 

1H5 to 11 1 1 . ii:i;t0 it> J3J.". 
HARGEISA. BRITISH SOMALI¬ 
LAND: »i<iM) to 1030; IJOO to 13IIU 
CHUNGKING. CHINA: 0530 to 
073(1: 07 r> to 091,'.; I Odd lo 1015 
VIENNA. AUSTRIA; IMj to JU3(I 
SINGAPORE. MALAYA; 2330 to 
0130 

WILLEMSTAD. CURACAO; 1130 
ID 123(1; l()3(l In il30 
MUNICH. GERMANY: Balkan 
beam. MHO tn I7(((i 
LONDON. ENGLAND; 231.'. lo 2330: 

231.'. to 0i:t0. I'KOt t„ 1700 
TOKYO, JAPAN: llotiie Svisue. 
(KtilO In d!i(M>; liitlll In li<0U; 22U0 
In i)2;;<i 

DELHI. INDIA: b^:«lb to 1100: I73il 
to 1X2 21.1(1 to 2300 

ACCRA, gold coast: 1015 to 

130(1 

MOSCOW. l S .'^ lt : 1100 If) 161 
SAN SALVADOR. SALVADOR: 

l:t(Hl In IMHI: 1!MI0 in 2300 
$A0 PAULO. BRAZIL: tM-epl ..4at- 
I 1 lla\.^ anil .'Hiiiuliiy? IKmi i.. '(khi 

SANTA CRUZ. Canary islands: 

u73d to iibOi); I2.:<i in 17(NI 
TIRANA. ALBANIA: KtOO in ITilfl 
CAIRO. EGYPT: I tiMl tn I;i20 
SEOUL. KOREA ii2'i l.i 0830; 

l':::i| In l^.,(i; 21(1(1 lo 24110 
ALICANTE. SPAIN. 0700 tn lIMlO; 

I (nil In (Soil 

OOUALA. CaMEROONS: 1300 lo 
l.'.lli) 

BEIRUT. LEBANON: 00(10 In 0)15, 
iim:, t,, (i>oi); in.io to li.oo 
HAVANA. CUBA: iiXoo m olOO 
HAVANA. CUBA: i r^ii to Ohio 
SANTIAGO. CUBA: oooo m 2:{ii0 
Havana. Cuba: < too tn okhi 
RABAT. MOROCCO: 014“. to 0 *,(|;i: 
131'. (I) Ibiio 

BENGUELa. ANGOLA: 1330 r. 

I I. >' 

CIUOaO TRUJILLO. DOMINICAN 
REPUBLIC: 0530 to 0 S:t 0 ; 13n0 
. 1 ...(»: l7ofl In 1X1.' 

HAVANA. CUBA: 0 X 00 to 1200: 

l7;<o 1.) 2:{:{0 

HAVANA. CUBA: 0700 t.) 0030 
SOFIA. BULGARIA: - ’iXI to 0100: 
Il'.:i0 to 0700; llotl to 1330; i4li0 
to i.'.r. 

MADRID. SPAIN: to 1600: 

IXlbl in -22011 

HAVANA. CUBA: 0700 to 2400 
LEOPOLDVILLE. BELGIAN 
CONGO: 0000 tn 0200; 1100 to 
I .’00 

BELGRADE. YUGOSLAVIA: oOOil 
12:;,;; ln.30 m oX4.*t; |ihk> to 
III I; I llO to II 2' 

BRAZZAVILLE. FRENCH EQUA¬ 
TORIAL AFRICA; niloo in ii2:iU. 
lino . 1 . J0:t0 IIiiO ID 2>i;{0 
ANKARA. TURKEY: KtOO to H'.l', 
.< 1111 . M ‘i'Mirs.. I.‘.:t0 In 1 
LOUANDA. ANGOLA; ill.* In 0230: 

:.'.o In oTl'i: Noil lo 1-'»30 
WILLEMSTAD. CURACAO: I bio 
to hail' 

MOSCOW. U.S.S.R.: 013)0 in 09.)0 
MEXICO CITY. MEXICO: «X00 tn 

irJc... 

LAHTI. FINLAND: o;i.-.ll to OTJi): 

I noil In hnio ; j.ion in 2 bM> 
TOKYO. JAPAN: (CtO.i t,. 0X30 
PERTH. AUSTRALIA: 05:10 (n 
ii;;o: hino ii> liiiio 
JOHANNESBURG. SOUTH 
AFRICA; iibon to 1047 
COPENHAGEN. DENMARK: 1900 


icin 

9.520 SEAC COLOMBO. CEYLON: licto to IJOo 

9.530 W6E0 SCHENECTADY. NEW YORK 

Snii. \MirrUaii brain, 1900 In 

9.530 $BU STOCKHOLM. SWEDEN: 2000 In 

2100 

9.540 VLR MELBOURNE. AUSTRALIA; O^OO 

tn 0915; 0930 to lOOU: 124.* to 

nr. 

9.540 LKJ OSLO, NORWAY • -nj.') to 02:bl 

9.540 MUNICH II MUNICH. GERMANY: llaat iTuio- 

; ;!• beam. llUO l - 1700 

9.540 CjCA EDMONTON. CANADA: OXi.'. io 

O ' (lO 

9.550 XETT MEXICO CITY, MEXICO: OTOo to 

9.550 


1'^ 

PARIS FRANCE; 2100 to 2130 






"We had fa fate a Television effect fo moke 
falks feel of home,” 

Suijffested hu H. Ro^-sler. lVt«. 

RADIO.ELECTRONICS for 









































Mfiirld-WfUe Statlaii List 


Freq. Station Location and Schedule 


9.580 

9.560 

9.570 KWID 
9..570 WRUW 
9.570 KWIX 
9.580 GSC 

9.580 VLH3 


KOMSOMOLSK. U.S.S.R.l ;?100 to 
_• >00 

VIENNA. AUSTRIA; 0000 to tl200; 

moo to os:tU:; looo to ] 6 no 
SAN FRANCISCO. CALIFORNIA. 

Clilnii‘<o tiium. oroo to liMio 
BOSTON MASSACHUSETTS; .'<oUth 
American heam. ‘JOOO to *2200 
SAN FRANCISCO. CALIFORNIA; 

A);«»kati l)(-am. ‘21*15 to 
LONDON. ENGLAND; 13:10 to i:n:i: 
1130 to 1.530: 16U0 to leia: 1815 
to 2030 

MELBOURNE. AUSTRALIA: 0345 
(o 0830; Silt. 0215 to 0900; Son.. 
0.330 to 083U 


CANADIAN FM STATIONS 

While Canada has not yet started its 
television efforts in earnest, FM in the 
Dominion is advancing. The following 
list of Canadian FM stations enumer¬ 
ates all those in operation as of Febru¬ 
ary 21, 1949. It includes those which 
are owned by the Canadian Broadcast¬ 
ing Corporation <the four in Montreal, 
Toronto, and Vancouver, and CBO-FM 
in Ottawa) as well as privately ownetl 
outlets. There are 22 altogether, which 
is twice the number in operation in 
April, 1948. All stations are operating 
with a nominal power of 250 watts 
except for CFPL-FM, London, which 
uses 3,000. 


CITY CALL FREQUENCY 

ALBERTA 

Edmonton CKUA-FM 98.1 

BRITISH COLUMBIA 

Vancouver CBR-FM 105.7 

MANITOBA 

Winnipeg CJOBFM 103.1 

NEW BRUNSWICK 

Saint John CHSJ-FM 100.5 

NOVA SCOTIA 

Holifax CHNS-FM 96.1 

Sydney CJCB-FM 94.9 

ONTARIO 

Fort William CKPR-FM 94.3 

Hamilton CHML-FM 94.1 

Kingston CKWS-FM 96.3 

KirUond Lolce CJKL-FM 93.7 

Kitchener CKCR-FM 96.7 

London CFPL-FM 93.5 

Ottawa CBO-FM 103.3 

Ottawa CFRA-FM 93.9 i 

Sarnio CHOK-FM 97.5 

Soult Ste. Morie CJIC-FM 100.5 

Timmins CKGB-FM 94.5 

Toronto CBL-FM 99.1 

Windsor CKLW-FM 93.9 

Woodstock CKOX-FM 106.9 ‘ 

QUEBEC 

Montreol CBF-FM 100.7 ! 

Montreal CBM-FM 95.1 



Sugpeatrd bit: 

E. A. Conklin^ Denver, Colorado 


"So thot'i whot you mean by 'point to point 
testing,' eh7'* 


YOUR BEST VUUE 


IS ilRlc powm WIRE WOUNDS 


By any comparison, IRC is your biggest 
value in Power Wire Wound Resistors. 
Examine the extra features you get 
with these dependable IRC heavy 
duty resistors. 

The exclusive mbisture-prodt coating 
is designed to the known Wientific 
orinciple that a dark, coarsasurface 
(mssipates more heat more rapi^y than 
al^mooth, shiny siuface. Thi^means 
b^ter performance. 

Foe easier installation, IRC pil^vides 
bora lead and lug on the samb ter- 
minul. Lugs may be clipped for ^ace 
saving in crowded chassis, and hqavy 
tin pipping assures easy soldeting. 
Resistor ends are clean and fist of 
coatiAg—permitting easy v^^al 
mounwngj. with tie-bolts. 
mount\&k areavgiialjfe'T^ lai^er \ 
power identky 

IRC ]^^u|S|||^p|iPl^^permanent 

... forll^P^u'ate replacement. 

And here’s a feature that should not 
be taken for granted—IRC Power 
Wire Wounds handle full rated power. 
No derating is required at high ranges. 

When you buy power wire wound 
resistors, always ask your distributor 
for IRC—most for your money by any 
comparison. International Resistance 
Co., 401 N. Broad Street, Philadel¬ 
phia 8, Pa. In Canada: International 
Resistance Co., Ltd., Toronto, Licensee. 


INTERNATIONAL RESISTANCE CO. 



COMPARE THE COATING 

dork and rough for rapid heat 



both lead end lug on same 
heavily tinned terminal. 



COMPARE IDENTIFICATION 

permanent marking shows 
type, size ond resistonce— 
will not fade. 



COMPARE PERFORMANCE 

IRC PWW, liandit full rated 
power—no deroting required 
ot high rongei. 


4^^ 


fixed ond ad* 
juitoble typesin 
wide ronge of 
rotings.iizesond 
terminal types. 





^ittition 


S.r«i«i"9 

oVignn'*''' ® conrc'** ’ 

•**»’*” ?,o 




$"S-S fefis HOW — in 
simple, direct language. 

New 9lh edition now off the press, 
too poges of valuable informotion. 


Avoilable from all leoding radio ports and 
equipment distributors or directly from foctory 

PRECISION APPARATUS COMPANY, ln<. • 97’77 Horace Hording Bivd., ElmhurstA, N. Y. 


MAY, l?4Y 
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THE PRICES SPEAK FOR THEMSELVES 

£y£RYTHING N£W AND GUARANT££D 


35W4 

Hytron 

.34 

6SQ7 

General Electric 

.29 

VT24I 

Notional Union 

.09 

24A 

Kenrad 

.69 

47 

RbCbAa 

.79 

76 

Philco 

.29 

45Z5 

General Electric 

.49 

12SR7 

Kenrad 

.29 

6C4 

Kenrad 

.19 

50L6 

Kenrad 

.SS 

35Z5 

Kenrad 

.39 

12SQ7 

Kenrad 

.49 

12$A7 

Kenrad 

.SS 

12SK7 

Kenrad 

.S4 

OZ4 

Stand. Brand 

.69 

5U4 

Kenrad 

.S9 

5V4 

^ Sylyaniq 

.8S 

6K7 

RaCbAa 

.49 

SOAS 

Sylvania 

.79 

SOBS 

Sylvania 

.SS 

3SY4 

Sylvania 

.69 


SubslltutM of oth«r itandord brands will 
be mode If lisled brands ar« ent of stock 


AC.DC CHOKE, 50ma. lOhy .$ .17 

ONE POUND ROSIN SOLDER.59 

SOLDERING IRON. lOOW.. list $3.95 1.97 

LINE CORD, 6 feet with plug .12 

ANTENNA HANK, 15 toot on spool. . .09 

lOO-ASST. CONDENSERS. .001 to .02 3.95 
lOO-ASSORTED V 2 W. RESISTORS.. 1.50 

TOGGLE SWITCHES. SPST. 14 

TOGGLE SWITCHES. DPST .22 DPDT .29 
VOL. CONTROL, SOK ohms w/switch . . .29 

PHONO AMPLIFIER, with 3 tubes... 3.95 
G.l. PHONO MOTOR. Dual speed... 4.95 


ASTATIC PICK-UP. LP type . 3.75 

MAGNETIC PICK-UP. with crystal... 1.39 
WEBSTER CRYSTAL, fits most orms. . 1.45 

NEEDLE CUP, with spring cover .02 

METAL MESH GRILU 4">5V«".00 

PILOT LIGHTS. #49.02 

PLUGS. #PL 54 .05 

VACUUM TUBE CAPACITOR. SOmmfd 1.95 
VACUUM TUBE CAPACITOR. 25mm{d I.7S 


DYNAMOTOR. imput 2.8V. output 360V 1.50 
100-LOCTAL MOLDED SOCKETS... 2.9S 
AMPHENOL CONNECTORS. #PF 78 .09 

AMPHENOL CONNECTORS. #PM 78 .09 

PM SPEAKER. 3 inch, square .84 

PM SPEAKER, 4 inch, squore. 97 

PM SPEAKER, 5 inch, round . 1.07 

PM SPEAKER, 6 inch, round or squore. 1.29 

PM SPEAKER. 6"«4" oval . 1.29 

OUTPUT TRANSFORMER, push pull. . .37 

OUTPUT TRANSFORMER, universol. . .79 

TWIN LEAD-IN. 300 ohm, 100 feet. .. 1.95 
COAXIAL CABLE. 72 ohms. 100 ft... 5.25 

UNBRANDED TUBES, all fully guaranteed 
IR5—1 US—4AH4—«BA6—3S4. .ea. .34 

TUBE CARTONS 

100—SMALL PEANUT. r«l"x2i/8". .$ .75 
100—LARGE PEANUT. rxr,234".. .85 


100—GT TYPE. I'/4"x|IA"x33/8'’. .95 

100—SMALL G. I'/2''«IV2"x4'/2” . 1.25 

100—LARGE G. 2~x2"x5''. 1.45 


10% Deposit with order, balance C.O.D. 

Add Postage 

BROOKS RADIO DIST. CORP. 

80 VESEY ST.. DEPT. A. NEW YORK 7. N. Y. 


People 


Stuart Hall Frank has been elected 
president of Major Television Cor¬ 
poration of New York. He was for¬ 
merly president of Steinhardt & Kelly. 
Other officers elected are Irving Ross, 
vice-president and sales director; 
Michel Ei Macksoud, vice-president and 
chief engineer; Warren Kessler, vice- 
president; Henry Weintraub, treasurer; 
and Charles J. Hyman, secretary. 



H. C. Kronenwetter, former advertising 
productk)n manager of the Radio Di¬ 
vision, has been appointed manager of 
advertising production for the Light¬ 
ing, Fixture, Lamp, 
Radio, Electronics, 
and International 
Divisions of Syl- 
VANiA Electric 
Products. Inc., ac¬ 
cording to an an¬ 
nouncement by Ter¬ 
ry P. Cunningham, 
director of adver¬ 
tising. 


Ob Kb Lindiey has been appointed assis¬ 
tant sales manager, communications 
products, for the Specialty Division of 
the General Electric Company at 
Electronics Park, Syracuse, N. Y., ac¬ 
cording to an announcement by H. W. 
Bennett, manager 
of sales for the 
division. He will 
be responsible for 
those communica¬ 
tions products de¬ 
signed for other 
than home use, 
such as the FM bus 
receiver equipment 
and the single side¬ 
band selector. 

Charles Pb Baxter has been appointed 
assistant general manager of the RCA 
Victor Home Instrument Department 
of Camden, N. J. He will assist Mr. 
Henry G. Baker, general manager of 
the department, in the administration 
of sales, engineering, design, purchas¬ 
ing, and manufacturing operations. 

Mortimer W. Loewig executive assistant 
to Drb Allen B. Dn Mont, assumed di¬ 
rectorship of the Du Mont Television 
Network. He replaces Lawrence Phil¬ 
lips who is leaving Du Mont to operate 
his own management consultant busi¬ 
ness. Mr. Loewi has been active in the 
development of Allen B. Du Mont Lab¬ 
oratories, Inc., since the company's in¬ 
ception. 

Drb Hans Kohler, formerly a member of 
the Research Laboratories of the Signal 
Corps, has been appointed to the staff 
of the National Bureau of Standards. 
where he will do theoretical work in the 
Electronics Division. 

C. W. DeSousa has been appointed staff 
assistant to Jb Mb Lang, divisions man¬ 
ager of the Genesul Electric Compa¬ 
ny's Tube Divisions at Schenectady, 
N. Y. 




BEST BUYS-KITS-PARTS-ACCESSORIES 

DESK HANDSET HANGER 

. . . Deslicnfd lo tit bH type 
handsets euuipprd with hiit- 
tertly switch such as TS-ii. 
11. 13. etc. i:lnull opening 
Bwllch operates when handset 
is returned Into place. Swllrh 
contact ratines. 5a. HOji* 
mflfk 
ea. 


■, Handsomely tlniiih^Jji TT 
, Crackle yMA T5.95 
y.niTTTD or.wTiTY, 

handset hanger 

A$;rotnhi04lnies all makes and models iW.K.. Kel- 
loeK. American, etc. ) handsets such as 
TS !>. n. 13. etc. Kastens lo Bide of desk 
or on telephone nr radio eiiuipntent. Klack 
er.nckle ttnisli. OM.Y $1.95 ea. 

REAL BARGAIN! 

, ilS l« HKADriIONES with 
standard loiiK cord 16 
ft.) and adjustable 
heuilhaiid. I'niiues. 
tinnably the best buy 
in surplus phones ever 
sold. Tested before 
slilppini;. I.lmlleil 
niian'ity. $1.35 ea. 
l*(»STl‘Ain in r.S.A. 
and <*anada. 




NEED 866 TUBES? 

Then you will In* Inlerenied iii t»ur lante Hhipmeiit 
of ItRANP NKW Tul>eN. just res-elvesl. The «3rt 
hae Kiifne l,a^e coimes'tiiHtK and very ttimilar ratinxa 
to HOn. tll'h vacuuni rharacteristies eliminate hash 
tn»ul>!e common lo Sdfl. and for thta rcaann. the 
Na‘ y uapfi larue «|Uaiultiea of H3 A'k In much of 
Iheir eitiiipment. Tyincal rharaclerlNtlca; Filament 
—3..•$%'. 5a. Plate current (averalCet 500ma. for 

a tnhea Inverse peak vrdUfte Per tune. .5.0<lO Volt*. 
Internal vnita"e drop Himllar to 86 . OltR I'KfCK 
KS THK SCOOP OK THE VEAH! 2 for Sl.lO. 
Ue sure lo ^et ymir* whPe ounnllty laal*! 


6L6G tubes. New. A huy at tUc ea. 4 for 93*00. 

■012 VHF Triodes. Max. ratinK to 50Umc. SI.90 ea. 
nr 4 for 95.00. 


VWe 717 A Pentode. Hi eh trsnBcondUrtanre of 4.000 
makes this tulie **8 natural'* for InrreasliiR the eajn 
of your present receiver. I>ln*ctly InierchanReable with 
HSK7. New. 98c ea. or 4 for 93.25. 


810 Power triodes. .57 5 watts output to 30 met New. 
ONt.Y 95.95 ea. or 4 for 921.95. 



Brand new 

ELECTRIC 

MiHTsmm 

. . . Just pluK It into any 
1 tOv. AC outlet and sprav. 
No compressor or other huik4 
eiiuipnienC needed. This tm- 
pr<»ved model has moulded 
iiakehte head with trIjtKer 
colimil and noxzle ad|. Spray* 
lacquer, enamel, vamtah, dis¬ 
infectant*. insecticide*. Ileht 
oil*, etc. Perfect for all radio 
and householfl ukok. Oitllnar' 
Mason jars can be u«ed. Bur- 
iress Vlbro-sprayer with In¬ 
structions. extra orifice* and 
lar. ONLY 912.95 PfI.STPAtl) 
In r..s.4. and Canada. 


All merchandise tuD,ect to Prior sale. 20«4 deposit 
mutt accompany all orders. Balance C.O.D. 


OFFENBACH A REIMUS CO. 

D*pt. E, }72 Elia S«., San Francisco, CalH. 


TUBES! TUBES! TUBES! 

NATIONALLY ADVERTISED BRANDS 

BRAND NEW! BRAND NEW! 


TVP* 

OZ4 

IA70T 

tB3GT 

IDBGP 

1D7G 

IMSOT 

1LC9 

ILDS 

ILNS 

1N5GT 

ms 

154 

155 
1T4 
304 
3Q5GT 
3S4 
5T4 
5U4 
5V4 
5X4 
5Y3GT 
6A« 
6A7 

6 AC 7 

6AD7G 

BAGS 

8AK6 

8AL5 

eAQS 


PRICE 
S .55 
.«9 
1.49 
1.29 
1.19 


.99 

.69 

.69 


.59 

.59 

.59 


.99 

.89 

.89 


TVPK 
BATB 

6AU6 
68A6 
68060 
6C4 
6D6 
6F60T 
6060 
6H6 
6JSOT 
6J6 
6t.5GA 
6SA70T 
6S07OT 
6SX70T 
6SL7aT 
6SN70T 
65Q70T 
65H7 
6957 
6ST7 
6U5 605 
6V6 
6X5 
6V6G 
7A6 
12A6 
12AT6 
12BA6 
12BC6 


PRICE 
9 .69 
.69 
.69 
1.89 
.29 


.49 

.49 

.95 

.49 

.49 

.89 

1.09 

.45 

.45 

.45 

,79 

.69 

.45 

.39 

.59 

,79 

.69 

.69 


TYPE 

12J5 

12K8V 

12SA7 

i2sjr 

12SK7 

12SQ7 

14A7 

1486 

1407 

25L6 

25Z5 

2SZ6 

30 

34 

3SAS 

35 L6 
3SW4 
35 V4 
3523 
3SZS 
39 44 
SOAS 
5085 
S0L6 
57 


PRICE 
% .49 

.89 

.55 

.55 

.49 

.49 

.55 

.55 

.55 


.39 

.39 

.55 


.55 

.39 

.39 

.42 

.69 


WRITE FOR COMPLETE NEW CATALOG 
MINIMUM ORDER S3.00 
all prices F.O.B. N.Y.C. 

ON COD ORDER 2S% DEPOSIT 

THE ROSE COMPANY 
98 Park PlacB, Dept. E, New York 7. N. Y. 




RADIO-ELECTRONICS for 
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I.. S. TIum> has been appointed general 
sales manager of the KCA Tube De¬ 
partment, it has been announced by L, 
\V. Teejrai'den, vice-pi’esident in charge 
of technical pi-od- 
ucts, UCA Victor 
Divi.'ion, Harrison, 
X. J., of the Kadio 
Corporation ov 
America. 

Formerly man- 
ajrer of equipment 
sales of the KCA 
Tube Department, 
Mr. Thees will now 
coordinate and di¬ 
rect all the sales activities of the depart¬ 
ment, including equipment and renewal 
sales. Products of the Tube Department 
include tube.s, electronic components, 
tube parts and machinery, batteries, 
test equipment, and accessories. 

Cliari(*s Roberts has been appointed ad¬ 
vertising and promotion manager of 
Air Kino Products Company, Inc., 
of Brooklyn, makers of radio, television, 
and electronic apparatus. Mr. Roberts 
was formerly sales promotion manager 
of Zenith Kadio Corporation of New 
York. 

henry P. Kaliiiii>, formerly a member 
of the research laboratory of the Zenith 
Radio Corporation, has been appointed 
to the staff of the National Bureau ok 
Standards. Mr. Kalmus will conduct 
investigations in advanced electronic 
techniques in the Bureau^ Ordnance 
Research Laboratory. 

Dr. B. 11. Alexander, formerly professor 
of metallurgy at the Carnegie Institute 
of Technology, has joined the staff of 
the Metallurgical Research Laborato¬ 
ries of Sylvania Electric Products, 
Inc., Bayside, N. Y. 

Dr. Alexander 
will head a group 
of scientists en¬ 
gaged in funda¬ 
mental studies of 
the physics of met¬ 
als, aimed at gain¬ 
ing a better under¬ 
stand ing of the 
basic principles 
governing the be¬ 
havior of these material.^. Among the 
elements of interest are tungsten, ger¬ 
manium, titanium, nickel, cobalt, and 
many others which are important to 
the performance of radio and electronic 
tubes and incandescent and fluorescent 
lamps. 

Dr. J. R. Dedrick, formerly as.sociate 
professor of powder metallurgy at the 
University of Cincinnati, has been ap¬ 
pointed section head of the advanced 
development group at the metallurgical 
research laboratoi ie.s of Sylvan iA Elec¬ 
tric Products, I.nc., according to an an¬ 
nouncement by W. E. Kingston, man¬ 
ager of the lal><)ralories. Dr. Dedrick 
will have charge of the group doing 
work of a re.search nature but dealing 
with problems important to commercial 
products. 




TUBES! TUB I 

■ Ktfprvrf — SvIvoftU — Tuni-ilfil —■ UhIhi — Rajdhma ■— Fhjl«« 

All n*m la(M&. ica^- 


TUBES! 


TYPE 

PRICE TYPE 

PRICE 

0A4G 

$0.96 3A4 

$0.72 

OIA 

.60 3B7 1291 

.96 

024 . 

. .80 3D6 1299 

. .96 

IA3 ... 

. .80 3Q4 

.80 

IA4P 

1.40 3Q5GT 

.. .85 

IA5GT 

. .65 3S4 

.72 

IA6 

1.15 5R4GY 

1.15 

IA7GT . 

.72 5T4 ... 

1.40 

IB4P 

1.40 5U4G 

.54 

IB5 25S 

1.15 5V4G 

.85 

IC5GT 

.80 5W4 

.96 

IC6 

.. 1.15 5X4G 

.. .65 

IC7 

1.15 5Y3GT 

.45 

ID5GP . 

1.40 5Y4G . 

.54 

ID7G 

1.15 523 . 

. .65 

ID8GP 

1.40 524 

.. .96 

IE5GP 

1.40 6 A3 . 

.96 

IE7GT . 

1.40 6A4 LA 

1.15 

IF4 

.96 6A6 . 

.96 

IF5G 

.96 6A7 . 

.. .72 

1G4 

-96 6A8GT 

.72 

1G6GT 

.96 6AB7 . . 

.. 1.15 

IH4G 

. .80 6AC7 

. .96 

IH5GT 

.60 6AD7G 

1.15 

IH6G . 

1.15 6AF6G ■ 

.96 

IJ6G .. 

. .96 6AG5 

1.25 

IL4 .. 

.72 6AG7 . 

. 1.15 

1LA4 

. .96 6AK5 

1.25 

ILA6 . 

.96 6AL5 ... 

1.25 

ILB4 

.96 6AL7 . . 

.96 

I1.C5 .. 

.96 6AQ7 .. 

.80 

ILD5 . . 

.96 6AT6 

.. .54 

ILG5 

. .96 6B4G 

.96 

ILE3 

.96 6B7 

1.15 

ILH4 

.. -96 6B8G 

1.15 

ILN5 

.96 6C4 . 

.60 

IN5GT 

.72 6C5 

.60 

IP5GT . 

• -5® 6C6 . 

.72 

IQ5GT 

6C8G 

. 1.15 

IR4 . 

-96 6D6 . .. 

.60 

1 R5 ... 

'J? 6E5 ... 

. .80 

IS4 . 

6F5GT 

.60 

IS5 , 

*5’ 6F6 . 

. .72 

1T4 .. 

‘Ui 6F6G 

.60 

IT5GT 

1V 

• il 

1.15 

2A3 . 

6F8G ... 

1.15 

2A4G .• 

,:,5 6G66^ 

.96 

7A5 

an 6H6GT 

.. .60 

2A6 . 

. :96 6J5GT 

.54 

2B7 

. .96 «J6 . 

1.25 

2X2 

1.15 6J7 

. . .72 


TYPE PRICE 

TYPE 

PRICE 

6K6GT 

.54 

6Y7G 

1.15 

6K7G 

$0.60 

627G 

. 1.40 

6K8 

.85 

fi2Y5G 

. .80 

6L5G 

.96 

7A4 

.72 

OLfi 

1.26 

7A5 

.72 

6L6GA 

1.15 

7A6 

.72 

6L7 . .. 

1.15 

7A7 

. .72 

6N7 

.85 

7A8 

.72 

6P5GT 

.80 

7B4 

. .72 

6Q7 . . .. 

.72 

7B5 

.72 

6R7 

.96 

7B6 . 

.72 

6R7GT 

.65 

7B7 

.72 

6S7 

. .96 

7B8 

. .72 

fiSA7GT 

.60 

7C5 

. .72 

6S8GT 

.85 

7C6 .. 

.72 

6SB7-Y 

.85 

7C7 

.72 

6SC7 .. 

.72 

7E6 .. 

. .72 

68D7GT 

1.15 

7E7 

.80 

6SF5 . .. 

.72 

7F7 .. 

. .80 

6SF7 . 

.72 

7F8 . 

. .96 

6SG7 . . . 

.72 

7G7 .. 

. .96 

6SH7 

.80 

7H7 

. .72 

6SJ7 

. .60 

7J7. 

. .96 

6SK7GT 

.60 

7L7 

.80 

68L7GT . . 

.85 

7N7 

.80 

6SN7GT 

.80 

7Q7 

.65 

68Q7 . . 

.60 

7V7 .. 

.96 

68R7 .. 

.65 

7W7 

.96 

6887 . 

.65 

7X7 


68T7 . 

.96 

(XXFM) 

.96 

68V7 .... 

1.15 

7Y4 

.72 

6T7G . . 

1.15 

724 

. .72 

6U5 .. 

.72 

10 

1.40 

6U6 

.65 

t2A 

.65 

6U7 .. 

.65 

I2A5 

1.15 

6V6 . 

1.15 

12A6 

.96 

6V6GT .. 

.72 

I2A7 . 

.. 1.15 

6V7G . . 

.96 

l2Afl 

. .72 

fiW7G 

.96 

r2AH7GT 

$1.15 

6X5GT 

.54 

I2AT6 

.60 

6Y6G 

$0.85 

I2BA6 . 

. .65 

TERMS: 

25% 

with Order 


—Balance C.O.D.—F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 
Minimum Order $2.00. 


TYPE PKICe 
I2BE6 . .65 

I2CB . 1.15 

l2Hb .65 

I2J5GT .54 

I2J7GT . .72 

I2K7GT . .60 

I2K8 . . .65 

I2Q7GT .65 

I2SA7GT .. .65 

I2SC7 .80 

I2SF5 . .65 

I2SF7 . .. .72 

I2SG7 . .72 

I2SH7 . .. .80 

I2SJ7 .60 

I2SK7GT .60 

I2SL7GT .85 

I2SN7GT .80 

I2SQ7GT .60 

I2SR7 .80 

1223 .96 

1225(625) . 1.15 

14A4.96 

I4A7 .80 

I4B6 . .80 

I4C7 ..80 

I4F7 . .80 

I4H7 . . .80 

I4J7 .96 

I4N7 . .96 

I4Q7 .80 

)4R7 .80 

14 W7 .96 

19 1.15 

24A .80 

25L66T .60 

2525 .54 

25266 T .60 

26 .65 

27 . .54 

2«D7 1.15 

30 .72 

3f.96 

32 . . r.i5 

32L7GT . 1.15 

33 ... . t.l5 

34 .. 1.15 

35 . . . .72 

35A5 .72 

.^5B.5 .72 

35L6GT .66 

35W4 10.45 


TYPE 

35Y4 

3524GT 

352GT 

36 

37 ... 

38 

39 44 

40 . . 

41 

42 . 

45 

4523 

4525GT 

46 

47 

48 
50 

50A5 

50B5 

50L6GT 

50X6 

30Y6GT 

53. 

56 

57 

70L7GT 

7IA 

75 

76 

77 .. 

78 

79 

80 
81 

82 .. 

83 
83V 

84 624 

85 . 

89 

II7L7GT 

I i7N7GT 

1)723 .. 

II726GT 

VR>90 . 

VR.105 . 

VR.I50 

9001 

9006 

FM.1000 

HY.I17 


PRICE 
.65 
.54 
.45 
. .96 

.65 
.80 
.96 
.80 

. .60 
.60 
.60 
.65 
.65 
.96 
. .85 

I.4U 
1.40 

.. . .80 
. .72 

. .66 
. .80 
. .65 

.. .96 

. .65 

. .72 

. 1.40 
. . .72 

.. .60 
. .60 
. . .60 
. . .60 

. .96 

.45 
.. 1.40 
.96 
.. .96 

1.15 
.65 
.80 
.80 
1.40 
.. 1.40 
.65 
.85 
.96 
.96 
.96 
.80 
.80 
1.15 
t.l5 


FRANKUN-ELLIS CO. 


1113 Wnsj Rdrtdftipit 

P*pf' Chicoqo 7, IHlAelt 



ARE YOU RECTIFIER-WISE? 

WIN A VAIUABIS PRIZE 


With your Circuit Designs Using Federai’s 
Miniature Selenium Rectifiers 



'7 ** Lh 

1 




CONTEST DETAILS 

1. All entries must be original circuits. 

2. All entries become the property of Federal Telephone and 
Radio Corporation. 

3. Federal engineers will judge entries on basis of novel and 
useful applications and sslect winning circuits. 

4. Five winners will be selected from the entries received 
during %ach month of the contest. A grand prize will be 
awarded to the outstanding entry of the contest. 

5. All entries for this month’s judging must be received by 
May 31. Next month’s entries must be received by 
June 30. Final month's entries must be received by 
July 31. Contest closes July 31. 

6. Winners will be announced. 


Here is your opportunity to convert your circuit 
ingenuity into o useful ond valuoble prize. Federal, 
the originotor of the Miniature Selenium Rectifier, is 
interested in your ideos on the use of this revolutionary 
circuit element. 

A multitude of circuits have been built oround the out* 
stonding choraclerittics of FederoFi complete line of 
Miniature Selenium Rectifiers—oudio omplifiers, home 
rodios, television receivers, ’horn' tronSmitters, FM 
adopters, phonogroph omplifiers ond mony other 
electricol ond electronic circuits. They oil copitotire 
on the long life, high current copocity, instantaneous 
storting ond great efficiency of these rectifiers. This 
compact, lightweight television power supply is 
typical. 

These ore but a few applications. The uses of these 
Minioture Rectifiers ore almost unlimited. Get yOur 
idea down on paper and tend it in todoy. It moy be 
o prize winner! 


FIVE MONTHLY PRIZES AND A GRAND PRIZE 



The five monthly winners will eoch re¬ 
ceive, FREE, o Federol FTR.I342 *aS 
Selenium Rectifier Power Supply 
Sottery Charger. This compact unit, 
with its 6-volt, 6-ompere DC output, 
hot many uses in home and shop. It 
comes equipped with o handy 
under-dash mounting soclcet for 
outomobile battery charging. 


The grand prize, o Federal FTR- 
3246-8S Radio Service Power Sup¬ 
ply, is involuoble os a source of 
heavy duty, filtered DC power. Its 
6-volt, lO-ompere DC output will 
handle outo rodio testing ond mOny 
other test ond permanent power 
requirements. List price $74.50. 



MAIL YOUtt BNTKY TO: MINIATURE RECTIFIER CONTEST 

Federal Telephone and Radio Corporation 

SELENIUM INTELIN DIV. • 900 PASSAIC AVENUE • EAST NEWARK, NEW JERSEY 


MAY, 1949 
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Tecliiiotcs 




ONE MAN 
ALONE 


CAM ORItHT A TV 
AKTtNHA aUlCKlR 
and BITTIR! 



with the New 

SIMPSON 



Simpson Model 351 Is a ruggedly 
built pocket size meter which connects to the 
video input of the cathode ray tube in a tele¬ 
vision receiver. By an extension cord it is 
carried to the antenna site. With a test pat¬ 
tern tuned in on the area’s weakest station, 
the antenna is simply rotated for maximum 
deflection of the TV Antenna Compass! Iden¬ 
tifies ghosts, too. Much more accurate than 
the old-fashioned method-—and ottc man does 
it hi otie-thhd the time two men used to 
take! Dealer’s net price only S 16.35. Your 
Parts Jobber has them NO IF. 



SIMPSON ELECTRIC COMPANY 

5200-1t WEST KINZIE STREET 
CHICAGO 44, ILLINOIS 
In Canada: 

BafthSimpson lJd,t London, Ontario 


I . . . . DETROLA CHANGERS 
I Sometimes these record changers stop 
I after completing half of the change | 
cycle. Replacement of the faulty spring 
I drive belt with a similar one is not 
effective because the spring soon 
I stretches. Instead, use a rubber belt, 
such as General Cement’s No. 20 Phono 
I Drive. 

John Strole, ’ 

j Weehawken, N, J, | 

I .... AIR KING MODEL 4705 

If a set is noisy, has excessive hum, 
and crackles when the cabinet is tapped, 

' check the points where ground connec¬ 
tions are made to the chassis. Very 
I often the soldering may not be perfect 
and the connections develop a high re¬ 
sistance. The cure is to connect all these 
points together with hookup wire. 

I Anton E. Sperling, 

. Ft, Meade, Md. 

L . . . INTERMITTENT PORTABLES 

In areas where line voltage varies 
' from 115 to 90 volts, portable sets which 
are intermittent when operated on a.c. 
can usually be cleared up by replacing 
either the oscillator tube, the rectifier, 
j or the power-supply filter capacitors. 

An autotransformer is very useful in 
I determining whether low line voltage 
is really the cause of the trouble. 

I Thomas D. Bichler, 

Tucson, Ariz, 

I . . . . SILVERTONE 4566 
I If the set is dead from approximately 
750 kc up, check for an open .0041-gf ca¬ 
pacitor between oscillator trimmer and 
ground. Replace it with a .005-pf unit. 

Hurley D. Robinson, 

I Pullman, W. Va, 

.... TUNABLE HUM 

When tunable hum is found in a.c.- 
d.c. receivers, try adding a O.l-pf ca¬ 
pacitor in parallel with the one across 
the power line. 

Alan Smith, 
Shaftsbury, Vt, 

‘ . . . SCRATCHY TUNING 

If cleaning a tuning capacitor does 
not clear up the scratchy sound heard 
when tuning, the shaft may not be mak¬ 
ing good contact with the frame. Re¬ 
move the bearing and shaft and clean 
with carbon tetrachloride. Lubricate 
with graphite, 

A. G. Sanders, 
Miami, Fla. 



"Whatl Another Soop Opera?' 

Suggested by J. F. Dunnott, 
Vancouver, B.C., Canada 


COLUMBIA 

Gem of the Surplus I 

BIGGEST SCOOP IN RADIO! 

For month of May only 

ATA & ARC-5 TRANSMITTERS 

Complete with tubes, crystals; 4—5.3 Mcs., 
5.3—7 Mcs. Used, excellent condition. 

Ea. $2.99 

ASB RECElviR~~. 

Complete with lighthouse tubes in R.P. 
sections. Ideal for citizens' bonds. Used 
but excellent condition. Ea. $17.95 

NOTE: Brand new sets also ore available. 


GO-9 HIGH FREQUENCY 
TRANSMITTER 

Frequency range 300 to 600 Kc—3,000 to 
IB, 100 Kc. No plug-in coils needed. Man¬ 
ual bond switching system. Power output: 
125 watts. Has very stable E.C.O. Ready 
as is to go on the air—no changes nec¬ 
essary. It's hot on 20. 40 and 80 meter 
bonds. Extrol We'll supply o technical 
manual with hrif 25 sets soldi External 
power supply necessary. Used, excellent 
condition. Rock-bottom low price: $67.95 


METERS! METERS! 


De Jur, 3" square. O—800 MA. Ea. $2.95 
Roller-Smith, 3" round, O—I5VAC. 

Ea. $2.95 

Simpson, 3" round. 0—120 R.F. MA. 

Ea. $3.49 

All top quality I All BRAND NEW! 


TUBES! 

803. Boxed and 
BRAND NEWI 

Ea. $4.95 


TUBES! 

5CPI—5FP7. Boxed. 
BRAND NEWI 

Ea. $1.50 


APN-1 ALTIMETER 
420 MC FM TRANSCEIVER 


With tubes and dynomotor. Used but in 
good condition. Ea. $4.95 


All prices F.O.B. Los Angeles. 25y« deposit 
with order. Balance C.O.D. 

HEY FELLAS: Send for our new, FREE 
catalogue! COME IN and see with your 
own eyes the LARGEST SURPLUS ELEC¬ 
TRONICS WAREHOUSE ON THE WEST 
COASTl 

COLUMBIA ELECTRONICS 

Department R-C 
522-524 South San Pedro Street 
Los Angeles 13. Colifernlo 


AM5CO SERVICE KIT 


1 lip mike. 

100 Rctiitor*. a /2 and l< 
watt. 

lOO Condeniert, paper, 
mica, electrolytic < 


Kit includes assortment of; 

10 Wire Wound Resistors. 

lo a. 20 watt. 

29 Connectors, Plups.Ties. 
lO Jacks (Rhone) O. Tip. 

12 padder Condensers, 

12 Terminal eoards. 

29 Ceramic Insulators. 

2 Ranel Lights (1 neon). 

1 Ocrew Driver. 

1 Tub* Ruller. 

2 Allen Wrenches. 

2 Ranel Ruse Holders. 

4 Binding Rost Strips, and 

many other valuable 
items. 


10 Switches. Toggle. Oang 
A RoUry. 

lOO ft. Spaghetti, various 

sizes. 

12 Knobs, round and bar. 

2 lbs. Hookup wire. 

20 Fuses. 

4 Volume Controls, 
lo Tube Sockets. 

1 lb. Hardware (Screws, 
nuts. lugs. etc.). 

••«|kl iedi*td«iRy wsuM estt SSO^ 
SM.Bt—rsofsl srsslr 

TOT" 


^IxIT-TT rs^of 

AMEftICAN SALE& COr 
Liii w iJih a, pii. 






#- 


RADIO.ELECTRONICS for 



















































Miscelliniy 






RADIO-CONTROLLED AIRCRAFT 


S3.00 

MINIMUM 

ORDER 


$3.00 

MINIMUM 

ORDER 


( U.S, f’lf photo) 

U.S. Navy's newest aircraft used for testing ram-jet engines, the PV-N-2 (Gorgon IV), is 
radio-controlled. Photo shows craft being taken from water after the end of a test flight. The 
craft may be controlled completely by radio while in flight; after the fuel runs out a para¬ 
chute is released ond the Gorgon floats down to the water. It is retrieved by a crane 


“KIT OF THE YEAR”— UOTONE'S IIIMDO 
RADIO PARTS KIT , . . "NEVER 4 BETTER BUT 
. . . MOST FOR hir MONET" siiVt Hiidlom«n 
Jamcii K. RlU'y i)f Wesl riieitpr. I*a. That’s whal 
they’re all sayinK about this Kiant assonment of new & 
iilsmantled Uailiii & Kleitronic parts—17 Fl’I.!. 

I'OI NDS of rtm.S. StH’KKTS. TIlA.NSFOltMKKS. 
SI»K.\KKIt Afl’KSSOHlKS. II Altl t\VA UK. WIItK, 
UK.SI.^TlUtS. t'ltNI'K.VSKUS. t’llASSiS. ^ ^ m 
KT<’.. KTf. Al.l. TIIKSK (HhPK. wt. 21 # V5 

lbs.) anil MOKK ttM.Y .. 


HIGH FIDELITY CRYSTAL MICRO¬ 
PHONES Sensiti\e hlKh linpeilanre 
iliaiihrauin t>|ie. Sninll size (H 4 '' <i. It.. 
>4") ideal for REGULAR. LAPEL or 
CONTACT MIKE. Uubbt r 
sliock-iiitil. metal frame. 
l.e >8 hoiLsiiiK. NOW ONLY 
1.1 Khi weight ALUMINUM HOUSING for 
aliu\e mike ... $0.15 


SAVE TIME!! . . . SAVE MONEY!! REPAIR 
YOUR OWN SPEAKERS WITH THESE PRO¬ 
FESSIONAL KITS! 

SPEAKER REPAIR KIT a really 'HK; ' kit 
Wurth many times its itrice in saviim<( & con- 
M'tiierue. t'ontains: 25 assnt. mtg. ihms. ID 
s|ii(lri>. J'l Toiee mil forms, d yil.^. tell strii». 20 
chatiiois leather seKiiii-iit!>. kit of 16 shim.', tube 
<iuMker eeiiii-iit. WITH INSTRUC¬ 
TIONS. Shpg. wt. 5 lbs. 

ONLY 

SPEAKER CONE KIT—A LEOTONE SPECIAL¬ 
TY SINCE 1927! Handy assiirtnient uf to 12” 
top Duality itioiildi-il ^ tree edge 
(magnetie Inei.i. Less voice culls. 

KIT OF 12. ONLY 
special bargain OFFER!!— 

BOTH -REPAIR & CONE KITS 
FOR ONLY 


249 

: SPECIAL- 
if V to 12” 

200 

395 


HEARING AID PARTS Famous make iiiiiilatiire 
units fur ii'C where .spaee i.-i limited. 

MIDGET OUTPUT TRANSFORMERS 
^ 4 '') One of the smallest made, lliglt iinlu-d. to \uire 
eoil. For I'ersorial or Foitahle .sets, inier 
eom<. etr. ..... $0.49 

MIDGET AUDIO CHOKES 

I."i00 nhm-i IIC. I’sed in Filter (*ir 
eiiits. litipeihiiKi- ei*ii|iling. etc. . $0.49 
BONE CONDUCTION RECEIVER (P.'x 
’'.-"x-'J -Sensitive mining aiinaiine lypi', 

.Muke.s cxrelletit MUSICAL CONTACT 
MIKE; MINIATURE or PILLOW SPEAK¬ 
ER. I.. 0 W imp4*«l ca $2.95. I for $9.95 
Write hxiuy for FitKK Sm’l.K.MKN'TS on UKftUtM 
l.NC. MI.M.NTrUK IlK.Mt .\Ilt I’.NUT.'i. .VI..Ml’() 
■M.MiNKTS. U.AIUO I:i.K(’Tltt 11' .^51*1'I' 1.1 VIH 


Min. uriler $2.00. 20 ^^ DoimmU Hon. on all C.O.D.'a, 

PJCaao mid auflflrleot po.stagc—oxmaa refuiidod. 

RADIO CO. 

67 Dey Slroot. Now Yprh 7. N. Y. 


llBlSSt 


FREQ MULT UNIT 

art- 13 .\mfr.\ssy. 2 to IK Me. Dout>tlng 
Faeksige Kctup. for iwo Hia.y Tulios. So 
.•oil>.. t'oiiiploitf A!«sy. Lea* Tui*es w ekt 

Itiagi-ain.S9.9S 

UTC r60399—Audio .Xfrinr l.l Halto, 
.'lO.oOO ohm a db. ^ l db. .'iO- 

:UMio ev. OLNCKIl.frlee 9ac 

arc 9466—Mih{. .\frmr Ki>7 to I'ar. KOTjs 
■ ;iss ..i-rieo $1.65 


ui,m XF**"***-Ariu-r. .S,|«,r. Prl.: -JOdOu/ 

MMMi .xiitii 4<i(>o ohms. .'.oil I ."i, / :i 7.-, | 2*.. 

imx. ,i <.li. F'ijil to i7ll<M) «-y. .. \ ^ .$4.7$ 


$1.49 


SEND FOR LISTS OF AUDIO EQUIPMENT 


BATHTUB CAPACITORS 


1. Mfd. 

Voltage 

Terminals 

Price 

..ItX.I .. 


... :i 

(T* 

33c 4 I’nr $1.29 

. . ,3X. 1 

. 400VIX' 

3 

('• 

33c 1 Fur $1.29 

.1 
•iX. 1 

.. 40(IV|M' 

2 

, (M 

20e ,5 For 95e 

OtMlVlM' 


(" 

29c :i For 85c 

.025 

. . CODVIK- 

-- 

, (u 

18c .5 Fur 85c 

- .. 1! . . . 

. . 4011 VIM’. 

...... 


40c 2 Fur 75c 

... .1 

, . 600V!)(’ 

. 

(*' 

25c 1 For 95e 

.2X.25 . . 

60(IV|>f 

:i 

('» 

29c ri I ’nr 85c 


. lOOOVIH’ 


(fl 

45c :{ Fur $1.30 

. .1 

600VIX' 

2 

(" 

25c 1 Fur 95c 

. 3X.1 .. . 

. OOdVIM! 


l« 

35c ;i For $1.00 

.5 , . . 

200 VIM'. 

. . . 2. , 

(•' 

20c 1 ’nr 95c 

.(*5 , . . 

.. 6(H) VI IF 

2 

(« 

21 c .5 I’l.r $1.00 

.5 .. . 

.. 6(mvix; 

2. - 

(« 

25c -1 For 95e 

.5 . ., 

. I2dVl>F 

2 

(d 

18c 5 For 85c 

.1 . . . 

. 600VI IF 

. 1 

(u 

20c .5 I ’nr 95c 

- 4 

.. .'iOVDF 

,2 

(d 

2Sc 1 For 9Sc 

1 

,. 400VIM' 

. 1 . 

(d 

25c 1 Fur 95c 

W'nx.i 

. 6(M)VI>F 

. 2 

(" 

30c ;{ For 75c 

(too V DC 


(« 

33c 4 For $1.29 

. .2X.2."i .. . 

.. 4(idVDF. 

. . 

(d 

27c 1 Fur $1.05 

. . ..5 , 

. 600VIX' 

2 

4" 

25c 4 For 95c 

2 .x. 1 

CiiiiVDF 
.. riiMlVDF 

:1 . 

1 

(d 

C« 

29c :t For 85c 
20c ;i Knr 95e 

' ’2XJ ”! 

.. 200VI IF 

. .2 

(d 

20e .5 Fur 95c 

■ ■ . .3 . . . 

. 400vni; 

. 1 

(d 

20e .5 Fur 95c 

.. 1 

. lOOVDc. 

.2 

(a 

15c 7 I'or $1.00 

.02 

ir.DOVDc 

*2 

(d 

45c 2 For 85c 

.5 . . 

. 6noVlx' 

2 

fd 

25c 1 Fur 95e 

.5 

. 20(1 VDF 

2 

(d 

20c .'i For 95c 

4 

. .50 VI IF 

, 2 , 

(d 

30c ;{ For 85c 

.. 20 

.-,()VDF. 

. . 2 

(« 

25c 1 For 95c 


WRITE FOR LISTS OF OTHER VALUES 

BIRTCHER TUBE 
CLAMPS 

!»2r>.A. A2. 

02n-n5. 926-1132. 

926C . . X2c fa. 

OTHER TYPES AVAILABLE 


PRECISION RESISTORS 


40c Ton Fm 


. 1450... 

. l»Ol>. . 

. 22.30. . . 

. 4300... 

. .5000... 

. TOUO... 
. 7.500 . . . 
K.500 . . . 
lOOlMI . . . 

. I 2000. . . 

.17000... 

.17300.,. 
II I’cir. . . . , 
.200000.. 
. 2200110 . . 


. 20000 

.25000 

.3UOo(i 

.330OO 

.3.5000 

..10(100 

.50000 


.7 5000 

. \Vf StM|> tv MfH 

.In Klork 

.S2.50 

.2.50000 

..5000lfo 

. . .S3.50 


other VALUES IN STOCK. SEND FOR LIST 


TRANSFORMERS 

AND 

CHOKES 


2.5VCT 6.5A. >7 


HMS. 


2-Sy ^A. TV. 7 \ 23lilH^ ’Ti'sl.24.00 

6.3V 2ACT, 6.3V 2ACT . • 

Fit. Trans.— .5V liA 
-■ Trans._.5 ok 3: «.:iV/.d.\( T. .5 v '2a; 

Trans—'lOKT : 0.:t\.. . 


Ft . Trans.—.'.OK7 : «.:tV IAI T. O.riVCTTA. . . . 

FO Trans—.510,3: ll.,3V lA. 0..3V lA. (J.3V IA 
FO. Trans—5123; 0.3VrT/5A. <i.:lV, lA 
Fi . Trans.-5127: O.nVCT 3.2A. I1.3VCT/1 a! ! '. ! ! ! 

Fit. Trans.—7470074: 8.1 V I .5A. 

h T^r»'’»--<!L34f.54 1 : 2.5V ' 1 .7 5A. G.5V/KA. r.V/3A. 

PlaftA YpAssm _/ a'. ^^*>1 ^ 


to Tran*.—I r7-:i4 I .1: r»uov . 

.T• ' ■ -h>OV/42MA. 300V/42MA'. ‘ 

>3V/12.5MA. 4.5VV35M\.. 

t T/55MA. 0.3V/V.2A. 


Plato Trans.-U 10885: 1 «a0VCT/lOOMA. 

Comb. Trans—1-890'.: 7MV/OOOMA. (•..3VFil... 

I ■>•34 lO: 800V/40MACT. 

Plato Trans.—15-3 4 1.5- 'r.'ooV T.'.o'mx' ! ! 

Comb, Trans.—51 t I .. . 

53\- - 

Tolv. 

0.3V 1.2 A . 

3 iT*^*-^’—C.S.50O8: 880VCT/I 59MA.* .5 v’/;'ia’ ' ' 

. 

*’'«jJ«’^Trans.-0KO099: 300Vrf.' 'idovCT'. Apf'rnx. i .io 

Auto Trans'.—ij-ljil.30; ‘{iiiv^ HOV. TOV.'. 

Chokes— .onilV. 2 A. SI.2S: 8.5 ifV. 125 MA 

•> IfV. 1.50 MA..:::;: 

lUial 7HY. 75M\; | 1 H*,'. lioMA. , 


2.4S 

2.2S 

l.BS 

2.75 

2.35 

2.2S 

2.2S 

2.95 

3.95 
11.95 

4.00 


Chokoi 
Chokei 

Chokes—Ouai aifY! I OO.MA. 75e;'Dus'd 2..51IV. 13(l.M\ i'as 
Chokes—I MJIIY. 15nMA_, S4.25; .OllfY. 2,5A. 1.45 


4.50 

5.95 

5.25 

4.25 
4.4S 

2.25 

2.95 

1.50 
1.50 
1.6S 


Chokes—.'.IfY. 46MAy 55c: 21 lY. 200MA ] . ! 

Choke—Hnat J2nHy, 17MA. 

Chokes—.51IV. 20(t.MA. S1.4S: 2.1 NY.' 20 OM \’ 

SEND FOR LISTS OF TRANS. & CHOKE$ 


3" OSCILLOSCOPE 

BC 929 Indicntnr using 11 Tubes. 
3npi. fl.ss’7. r.HO. G.\5. 2.\2 

(now' 400 ryelosi easily c<»nv. m Itoc^ . 
115V. .New-(‘iinmlete w/Tubea and 
conver. Instr. itiel. pia.$24.95 

5" OSCILLOSCOPE 

BC 704 (le.ss |»wr. suiiply) uses 8 
TuIh‘h— nill'I. GACT. GHG. liieln.les 
wooden t'arry Case .^nd Schein.-ille 

ni.-igram. I'ln-e. .$32.50 

Dld’l.S2.25 ,5ri‘I.S3.75 

3t>lM. 2.25 5KI’7 .... 3.50 

'*npi. 1.95 2 x 2 . 69 

’iHI'4. 4.95 G1.GGA ... 1.00 


H. V. 
MICAS 
SEND FOR 
LISTS OF 
OTHERS 


Fig. Mfd. 

Voltage 

Mfg. 


Price 


D 

.01 

I200WVIX' 

Aer. 

..$0.50 

2 

Fnr $0.95 


.(101)25 

2.‘>(m’rVDF 

.<ina. .. .. 

.29 

2 

Fnr 

.55 

i> 

.0(10(11 

2.jOOW VI X' 

.\Iira())idd 

, .39 

2 

l-’or 

.75 

K 

.000017 

250()\VV|X’ 

.5lii-.itiinl<] 

.39 

- 

Fur 

.75 

K 

.01 

.500\VV|x* 

.Mirudiulil 

.25 

2 

Fur 

.45 

(■ 

.1)02 

3(M)0WVI)(' 

t’.D. 

1.05 

l! 

Fur 

2.00 

V 

.01 

200KWVIH: 

FI). 

.. 1.50 

:• 

For 

2.90 

(' 

.00003 

2000WVIX' 

Sang. 

.49 

2 

Fnr 

.95 

(' 

. OOoO'J 

3000WVIX' 

Siira. 

.75 

2 

Fnr 

1.45 

V 

.00082 

liOOOWVIU* 

Sang. . . 

1.00 

2 

For 

1.95 

f 

.002 

3(M)0WVIX' 

t’.D. 

. i.OO 

2 

For 

1.95 

(' 

.00.'. 

riooowviic 

t.D. 

1.65 

2 

Fur 

3.25 

(• 

.0004 

60O0WV1K' 

Sang. 

1.50 

2 

Fnr 

2.95 

(* 

.0006 

30(ltiWVIX- 

Si»ra. 

l.OO 

2 

Fur 

1.95 

l! 

.(lOOS 

aooowviM' 

S|ira. 

. .95 

2 

l-'or 

1.85 

K 

.0016 

;ta(mwviM‘ 

.K:ing. . 

.65 


Fur 

1.25 

K 

.000090 

30ll()\VVI»t' 

Sang. 

.40 

2 

Fur 

.75 

U 

.08 

].5(iovn«' 

Sang. , .. 

10.00 

2 

Fur 19.00 

U 

.03 

20((0V|X' 

Sang. 

12.00 

2 

Fur 23.00 

It 

.045 

20410 VI X’ 

Sang. 

12.00 

2 

Fur 23.00 

It 

.00015 

20(iOOViX' 

Sang. 

. .24.00 

2 

Km 47.00 

It 

.00(11 

20000 VIK” 

.<.xig. , 

24.00 

2 

Fur 47.00 

It 

.0X2 

l.'iflflOVIX' 

S.iiig. .. 

..19.00 

2 

Fur 37.00 

It 

.002 

1.*.000 VIM' 

Sang. 

. 1.45 

2 

Fur 

2.85 


.00(5 

2.'.IIUV1X' 

.M icainold 

.35 

2 

Fur 

.63 

K 

.00027 

2.500 W VDF 







All mmhantfise guaranteed. Mail orders promptly filled. All parts F.O B 
New York City. Send Money Order or Check. Only shipping charges sent 

COMMUNICATIONS EQUIPMENT CO. 

131 LIBERTY sr.''N."TN^v'!rDV-T'|.*PHONE-OIGBY 9.4124 


932 PHOTO TUBE 

This Tube Is a Gas inudotiibe having 
S.I Uex)M>nse. |i;irtieuliirlv sensitive 
to lied .itul Near In¬ 
frared Had ijit ion . 
('an be use*) wiili 
Incandesrent litfid 
source. .Kend for 
Hata. Ih iev . .51-2$ 


MAY, 1949 
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Aliscellniiv 




SERVICE 


AND 


RADIO 


TELEVISION ond FM rodio preseni un-limited 
opportunity for service FROFIT . . . Your 
profits ond service require the best equip*' 
men! . . . SER-V-LUX. 

^Custom built instruments ovoil- 
oble for oil types of service ... or. 
unit con be supplied with blonk 

Write for bulletirt D 




SEtVELUX 

MANUFACTURING CO. 
39th ond Buchonon Ava. 
GRAND RAPIDS, MICH. 


NEW 1949 

NEWARK CATALOG 

20,000 ItHRt including everything in STAND* 
ARD BRAND equipment! 148 pages packed 
with pictures, charts, and vital information! 

KITSI SITS! nmi ACCESSORItSI 

No matter how tiny tho part, how tremendous tho 
system...it's listed in this mammoth catalog... 
the one easy, satisfactory way to always get top* 
performing, top*value equipment! The most com¬ 
plete essential reference book for pros, hams, 
hobbyists, novices, otdtimers...anyone, everyone 
interested in TV, radio and sound equipment I 

24*NI. MAIL SIIVICI • ONI YIAI TO f AY 

3 GREAT STORESI uptown or its west 4Sfb tifeef 
ond Downtown ot 212 Tvlten Street In NIW YORK 
222 West Mediteii Street In the heort of CNKAOO 

Newark Electric Co. 
242 W. 55th St.. NYC 

Dept. E-ll Please send FREE Newark Catalog to: 
NAMf^_ 


EWARK 

titiO A tELiMmC^i 


MAIL COUFON TOUT 


ADDRESS- 
CITY_ 


STATE- 


FUTURE AIR TRAVEL SAFER 

Travel by air in 1964 will be at 
least as safe, reliable and automatic as 
train travel is today, D. W. Rentzel, 
U. S. Administrator of Civil Aero¬ 
nautics told the recent Institute of 
Radio Engineers convention in New 
York. According to Mr, Rentzel, the 
typical flight of 15 years hence will be 
much like this: 

The pilot’s landing time will be re¬ 
served for him before he leaves his port 
of departure. A dial on his board will 
tell him how many minutes or seconds 
he is ahead or behind schedule, so that 
he can regulate his speed. 

A pictorial presentation of every¬ 
thing around him will appear on a tele¬ 
vision screen in the cockpit. He will 
thus be able to see other planes, ob¬ 
structions, and even storms which are 
near him. 

A railroad-like radar ’‘block system’’ 
will assure that he is in safe air space— 
free from collision danger—at all 
times. 

Telemetering systems will show 
ground controllers the readings on all 
the plane’s instruments. Any variation 
from the conditions noted by ground 
instruments will be noted and warnings 
flashed to the pilot. 

If the pilot wishes to change altitude 
or flight plan, he will query ground 
stations by pressing a button, and 
transmit his new plan to a calculating 
machine, which will check its practica¬ 
bility and flash approval or disapproval 
in a fraction of a second. 


SWEDES PHOTOGRAPH SUN 

Photographs of the sun taken in 
Sweden and transmitted to this coun¬ 
try by radiophoto, whenever the sun 
is obscured in New York, are mak¬ 
ing it possible for RCA Communica¬ 
tions, Inc., to continue without interrup¬ 
tion its daily forecasts of sunspot activ¬ 
ity, General H. C. Ingles, president, 
announced last month. Observations of 
solar disturbances and the calculation 
of their effect on shortwave transmis¬ 
sion have been carried out by RCA for 
several years. The information provides 
advance warning of magnetic storms 
and permits rerouting of radiotelegi’aph 
traffic to circuits outside the areas af¬ 
fected. 

Until recently, General Ingles stated, 
forecasts of radio conditions have de¬ 
pended upon success in “shooting” the 
sun through a refracting telescope in¬ 
stalled atop the RCA Central Radio Of¬ 
fice at 66 Broad Street, New York. But 
a recent prolonged cloudy period re¬ 
vealed the need for a supplementary 
source of data in emergencies, and led 
to the present cooperative arrangement 
with the Royal Board of Swedish Tele¬ 
graphs in Stockholm and the Stockholm 
Observatory in Salt.sjobegen, Sweden. 
When observation by RCA in New York 
is impossible, a photograph of the sun, 
taken by Dr. Yngve Oehman, in charge 
of solar work at the Stockholm Ob¬ 
servatory, is transmitted to New York 
by radiophoto to take the place of the 
local observation. 


I 




/'HARD-TO-GET PARTS^ 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

lOCAL FOR EXFERIMCNTCRS—101 USES 

Sturdily construct**! to precision 
Btaiidardn. tbla salf-startlnt; shadrd 
pol* A.C. induction motor ts pow¬ 
erful rnouxh fur a number of uses. 
Kom* of these are: Automatic Tim* 
ing Oevicas. Currant Intarruptara. 
Electric Fans, Electric Chimes, 
Window Displays, Fhotocali Control 
Devices, Electric Vibrators, Small 
Grinders, RufVara snd Felishsrs, 
Miniature Rumps, Mechanical Mod¬ 
els. Siren*, and other applications. 

Conaumea about 19 watts of 
power and has a speed of 3,000 
r.D.m. Whan geared dawn, this 
sturdy unit will consUntly oper¬ 
ate an IG-inch turntable loaded 



with 200 Iba. dead 

DItneiialuns 3* hlRh by 2 ^j***,^*!^ 

has 4 convenient mounling studs. 

bv 3/16* diameter, and rune In self-ali^lnR oil- 
retaintni; bearings. Designed for 110-20 volts, 90-60 

■ . $1.95 


ULTRA MAQNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEtOHT 
LITTLE GIANT MAGNET 
Lifts 9 lbs. easily. WelKhe 4 os. 
Made Of ALNICO «cw hlgh-maifnetlc 
steel. Cninplete with keeper. World's 
most powerful magnet ever made. 
The experimenter and hobbyist will 
llnd hundreds of excellent uses for 
this high tiuallty permanent magnet. 
Measures 1^4 ■ 1 i/j". Ship. Wt. 

lbs 

ITEM NO. ISS 
VOUR PRICE 


$1.25 



GENUINE MICROPHONE TRANSMITTERS 

Itegular telephone trans- 
niltiers taken from a large 
telephone supply company'a 
iivcrstock. Work perfectly 
un 2 dry cel la. Can lie 
used on P.A. systems, rail 
systems. Inter-communlca- 
lions M-is. short-line tel*. 
Phone circuits, house*to> 
hnuse or farm-to-farm 
‘phune lines, also tu talk 
lliroUgh viiur own radio or 
us rimcealed dictaphone 
pirh-uii. Csefiil replace- 
ineiiis on batieiy-operated 
rural telephone lines. 
TUKSB AKK OKNUlNE 
tkansmittbhs. made HV 
KKLLOCO. WF-STEIIN El.Et TUIC AND S'^OMBERC- 
CARL.StlN. excellent in appearance ami oj^ratlon. A 
remarkable value and un* seldom offered In inese 
tunes. Ship. Wl. 1 lb. • a* w 

ITEM NO. 160 Cl QH 

VOUR PRICE. 




WATTHOUR METER 

Completely overhauled and 
ready for Immediate service. 
Designed for regular 1 lO- 
volt, 60 cycle a-wlre A.C. 
circuit, simple to Install: 
2 wires from the line and 
2 wires to the load. Stunt- 
lly consiructe*! In heaw 
metal caae. HLa'* high. 6I4* 
wide. 5- deep. Westlnghoiise. 
G. K. Fort Wayne, Sangamo 
or other available make. Shp. 
Wt. 14 lbs. 


$5.95 


AMAZING BLACK LIGHTIi 

Powerful 2SO-Watl Ultra-Violet Source 

The best and most practical 
source of ultra-violet light for 
general experimental and enter, 
talnment use. Makes all fluores¬ 
cent substances brilliantly luml. 
Descent. No transformer* of any 
kind needed. Fits any standard 
lamp snehet. Brings out beau- 
llful opalescent hues In various 
types of materials. Swell for 
amateur parties, plays, etc.: to 
ntdaln unique lighting effects. 
Rulb only. ShP. Wt. 2 Ihs. 
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VOUR PRICE . 


~WESTERN ELECTRIC BREAST MIKE 

Mikecomes with breastplate 
mounting and has 
Ing adjustment so that It can be 
adjusted to any desired position. 

There are 2 woven strap*; one goes 
around neck, the other srwnd 
cheat. Straps can l»* snapped on 
and off quickly hy an Ingenious 
arrangement. 

This excellent mik* can be 
adapted for home broadcasting or 
private communication systems. Bv 
dismounting breastplate. It can ba 
used as desk mike. 

Comes complete with 6-foot cord 
and hard rubber plug. Finished In sherardlzed Plate. 
n»n-rus(abte. Shipping weight, 2 lbs. 

ITEM NO. 192 

VOUR PRICE. 



$1.45 


HUDSON SPECIALTIES CO. 

40 West BroEdway. Dept. RE-5-49. New Y of It 7. N. Y. 

I have circled below the number* of the Items I'm 
ordering. Mv full n-mlttance of 9.(In¬ 

clude shipping charges) Is enclosed (NO C.o.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR my deposit of 2 .Is enclosed (20^% 

required). Ship order C.O.D. for balance. MO C.O.D. 
ordeM foa less than SS.OO. be sure TO in¬ 
clude SHIPPING CHARGES. 

Circle Hem Nfo. wanted: 

147 isg ISO B7 IS2 23 


Nam* ■ 


I Address . 
I City.... 


Please Print Clearly 


RADIO. ELECTRON ICS for 
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CONTROLLED 
KWIKHEAT SOLDERING IRON 

♦VANATTA patent 

Heafs 3 fimes Faster 

Maintains Constant Tem¬ 
perature 

Tips stay tinned 10 times 
longer 

Can*t Overheat 
!/2 Weight of Other Irons 
Air Cooled Handle 
Guaranteed One Year 

See Otoltr 
If ht cannot %upply you 
writo ta 

KWIKHEAT MANUFACTURING CO. 

3732 SAN FERNANDO RD. 
GLENDALE 4, CALIFORNIA 


CO/MfS 

4 ED 


COA^fS CO/MPtfTf WITH 

EDGERTON 
FLASH TUBES 
REFLECTORS 
EASY TO 
CONVERT INTO 
A 2.WAY PHOTO 
FLASH UNIT 

OPERATES ON llOV. AC & 12V. lATTERY 

Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
parts and complete instructions inc l-jJed. Afi. 
conversion, works on lloV AC or ^ 

* switch. 

WRITE FOR MORE DETAILED IN. i 
FORMATION. IMMEDIATE DELIVER 
CINSX. INC., U5 W. aHi Sf., N. T. I», R. T., Dtyi. RC5 



1 Ur 

1 1 

1 TELEPHONE HANDSET HANDER 
! Yeu' Lose 1 i iQ 

Frice X * PoHtiiald 

] Kits most ttpes ..ii nmikH. Mede of 

j heavy dut.v . . . Ki- 

1 rell-'irf fur tesk -iiiJille rr luariiu 

1 UM-. BllAMi .N'KW 

ALVARAOIO, Dept. RC-22 

1 163 $. Alvirada Lts AiEChs i. CaG'. 



ONLY FILMGRAPH 


Records Interviewi, Conferences, Dictation, Tele* ^ 
phone Converiotioni, AUTOMATICALLY, CONTIN- H 
UOUSLY and PERMANENTLY at lets thon 3 pet hove. = 


MILES REPROOirCER CQ., INC 

t12 ■'Wrfway. H. Y. J. 


RC 5 


illiisccllaiiY. 

iRaliio irt)irtp*jFibc gears Slao 

3ln ^rrnsbaefa publications 


Some of the larger libraries Iti the eountry still have 
copies of ELECTRICAL EXPERIMENTER tn file for 
interested readers. 

MAY 1915 ELECTRICAL 
EXPERIMENTER 

Tuning Coil Sliders, by Edward Miniii.s 
A Solderless Detector Cup, by Godfrey 
Kiffby 

Wirele.ss Telephony and Telegraphy on 
Union Pacific, by Frank C. Perkins 
A Novel Detector Stand 
A New Wirele.ss Valve 
A Rotary Switch Tuning Coil 
Variable Condenser Switch, by Max 
Epstein 

The D. C. Arc for Wireless Telegraphy 
and Telephony 

Improved Conical Tuning Coil 
Novel Wireless Telephone Microphone 
Universal Cry.stal Detector, by W. H. 
Hale 

The Galvanometer as a Radiation Indi¬ 
cator for Radio Transmitters, by 
William H. Dettman 
A Radio Blocking Conden.«ier, by Percy 
M. Roope 

A "Wireless” Menu 



BRITONS COMMENT ON BILL 

The Briti.sh government has proposed 
to .solve the problem of man-made r.f. 
noise by pa.ssing a bill making unsup- 
pressed noi.^e sources cau.se for legal 
action against the owner. An apt com¬ 
ment, headlined “More Dinned Again.st 
than Dinning,” is this letter to the hutt- 
(hfii. Tinas, quoted in the Scottish Ritdio 
Trade Digest : 

Sir,—What irony if a man is com¬ 
pelled to fit a gadget to suppress an 
electric fire (electric heater— Kd,) or a 
water-heater from interfering with the 
wireless opposite or upstairs which is 
blaring uninhibited and unashamed! 

A. G. MORRIS. 

The Digest itself had this to say: 

A point about the Wireless Telegra¬ 
phy Bill about which there appears to 
be considerable feeling is the fact that 
there is no compulsion on manufac¬ 
turers of apparatus causing or capable 
of causing interference with radio, to 
fit suppressors. 

It has been pointed out that a lot of 
appliances which can cause interference 
do not in fact do so for several reasons, 
and secondly that the incorporation of a 
suppressor raises the cost. . . . 

So does the provision of adequate in¬ 
sulation, but no one would argue that 
I an appliance capable of killing the user 
of it (ioes not necessarily do so. 

I The fact is that all new electrical 
I equipment should be suppressed, and 
1 manufacturers should be made to pro- 
I duce interference-free products. 




HUGO GERNSBACK 


Founder 

Modern ElgctrUs. 


Electrical Experimenter . 


Radio News. 


Science 4 Invention. 


Radio-Craft . 


Short'Wave Craft. 


Wireless Assgciatkn of Amerlea. 

.1908 


iiTusi!ALiweo$r 

I POWER UNIT 

X for Service Work 




1950 


Including plcforlol and 
schematic dla 9 ranTt ONLY 


These kits tulAlt the leng.standifig need of every 
Serviceman and technician. They are designed to 
LPerate from a ||5 V.A.C, SO 60 cycle source, and 
deliver 6 V.D.C. tteil.flltered from three to eight 
amperes, »ith a peak rating of ten amperes. The 
A.C. ripple percentage is held to remarkably low 
values. 

This unit charges a standard auto battery in one 
day!' 

• Do away with bulky batteries! 

• Do away with corroding fumes! 

• Simplify your service operation! 

Order this fine ktf far your bench fodoyi! 

Vo e O.h.'s, uhtiftr. Orthrs rereivtd vcithuut tuffifirnt 
iillutruHef fur Po^ftiffe tcill be Mfiipped rid Hoiftcov 
/, rUlfrt. 

.Siii/iPift0 (cf.. li Ibi. 

OPAD-GREEN COMPANY 

71 Worren S». New York 7, N. Y. 

Phone: SEekmon 3-738S-6 


TALK LUrWHE Bt-mSTimiT-TQ AHrUHE 

:WT« 1!IlTEEIT.|.|J(]K 


Jutt push but ons and talk to or 
from 1 to 7 diPfprent places! S'ot » 
I ■>n,‘—li>iii| N’lUiino—no elee- 

tr»c “plug-ins” or tubes needod! 
Sit or it! Simple and 

•. . •'» liiiok u|i. po r hom es, 

offices stores, farms,! . , 

. I.-. ♦..i..rsi..|..,.,i; \Vi-.i,.| AaLow 



<i»v; 

Midway co.. DePt. re-5. 


Illo 


lO' 


M.nl...l.| $9.S7 
Kearney. Nebf,| g»CM 





TRAIN QUICKLY! 

' ■ ‘ 4 f OLDEST, BEST EQUIPPED 

SCHOOL of ITS KIND in U.S. 

Come to the Great SiiopHuf COYNE in Chirano dur- J 
ing aur Stitli Anniveniury War! Get iiw-k. i»rai'tical f 
tr;»iiiin|t in RADIO I I l.-EVISION or ELEt'TRU 
1T\ 1. 1 Apitroved. I-'inance plan for non.vetcrana 
Malt Coupon Today for complete details. 

NOT <‘HOME-STUDY” COURSES !| 

You It'arn on re.d, fiilt-siio* eiiuipment. not by malt. 
Einent ttiaff of traiiit>4l instriiotorii to ]tel|i you get I 
ready quickly for a better job, a tine future 
CDCC DAAIfC ^ lip coupon fi»r big illustrated I 
■ DUUAO Goyne book on either ELEC | 

TRICITV or RADIO-TELEVISION. Both hookii I 
sent l‘'RI''K if you wiiili. No obligation: no sate<«muD I 
wdl call. Aft NOW I 

i B. W. COOKE. Praa. 

I COYNE Electrical & Radio School. Dept. U-IIH 
! 500 S. Paulina Street, CliicaEe 12. Illinois 

I Send FREE RtJOK and full ilctailson: 

I □ ELECTRICITY □ RADIO-TELEVISION 

! NAME. 

j ADDRESS.. 

J CITY STATE 


MAY. I94t 
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FREE! 


for BEST BUYS and 
LOWEST PRICES in 

RADIO & TELEVISION 
parts—SETS—ACCESSORIES 


Get RADIONICS 
_ Bargain Bulletins 

RCA • GE • SYLVANIA 
I HYTRON • KEN-RAD 

NATIONAL UNION • TUNG-SOL # RAYTHEON 

Individually boxed Standard RMA Guarantee 
5Y3GT. 45c: <)I-6GT. 55c: 6SN7GT. 9Uc: I2SQ7GT. 
70e; 25L6GT. 70c: 2525. OOc; 35LbGT. b5c: 35Z5GT. 
49c: 50L6GT. 65c: 25Z6GT. OOc. 

CAVITY RESONATOR 



FORTHEUHFBUGS 

lliTl 8 llte IhXI lirt >t-t 
In lUlF Rear* A Dorla- 
I lie tri«t imilUtar ili 
hlKtied for Hie Na\> 

I iohl Plated cavllv res 
iiitalor prui |ik>8 freq 
ranfte nf Ml to 2r»S 
iiir-i In-.-liiJ-8 :J »Vi\ 
Keaily 1m ro I lei it v of 
room In the halterj 
rnm part men t to liowst , 
small tniMlulalor an<l 
lioner 5nip|ilv llK 

. Hill r-il tlie Paris 
nul you hM>i i (landv 
I/ITT aliimitiiini (aid 
let (no lioles) with handle. fasleners. 


RADIONIC Smpany^ 


Tribune Theater Entrance 
170K Nassau Street New York 7, N. Y. 

worth 2-0421 


Open daily 9-6 • Saturday 9-5 

RADIONIC E9UIPMENT COMPANY Dept. 105 
170K Nassau St., New York 7. N. Y. 

Please rush free copy of latest bulletin of radio 
ond television bargains in parts, tubes, sets and 
occessories. 

Name . 

Address . 

City. State. 



•'MULTI-TESTER" MODEL 30 


Mndc-I no flllUBtrated). 

MimIcI :«>P iPortablel. ”*! 

Mufle) aOK (foini»K-lo KIT ami InwtraicLionsI 13.05 i»*t 



SIGNAL GENERATOR MODEL 300 


51upptl«ll 45B Kp. 4fir. Ko, flOO Kr. and ir.oO Ke. 

Moflol non (IIIUHtrAtnt)...510.9® 

Write for FItKK CATAl-OO. SKK ymir local distributor. 
If ii<»t Hvaiiiitilc. WitITE tu 


BRADSHAW INSTRUMENT CO. 


42 Flatbush Av«„ Dept. RC, Brooklyn 17. N.V. 


THINKS PEDRO MISLEADING 

Dear Af?\ Shoiaman: 

This will acknowledge, with my 
thanks, the return of the negative 
which pictured one of the simple decom¬ 
missioning devices used in our survey 
last year. 

I acknowledge, too, the January issue 
of your publication which contains, on 
page 54, a story titled “The Impeded 
Double-Cross.’* 

The article, in my opinion, renders a 
serious disservice, not only to the hon¬ 
orable element in the radio service in¬ 
dustry, but to those legitimate agencies 
of business with whom they are co¬ 
operating to improve the ethical stand¬ 
ards of the industry. 

The distortions, both of fact and tech¬ 
nique, which occur in “The Impeded 
Double-Cross” may result in some con¬ 
fusion in the minds of your readers. I 
am sure that the majority of them feel, 
as we do, that these occasional airings 
have been good for the industry as a 
whole, because they have paved the 
way for the establishment of uniform 
standards of practice and improved 
customer relations. 

Is it possible that the clamor of the 
guilty few has made a louder noise in 
your editorial offices than the resultful 
efforts of the ethical many who are 
quietly working to maintain the in¬ 
tegrity and dignity of the industry? 

G. H. Dennison 
General Manager 
Better Business Bureau 
of Pittsburgh, Inc. 

OUR REPLY 

Dear Mr. Dennison: 

I am at a loss to understand your re¬ 
action to “The Impeded Double Cross.” 
I have re-read the article carefully and 
failed to find any “distortions” either 
of fact or technique. I would appreciate 
your calling to my attention any dis¬ 
tortions of fact. I feel myself a com¬ 
petent judge of technique, but would 
also like to hear any comments from 
your technical contacts concerning sup¬ 
posed “distortions of technique.” 

I realized from your rather puzzled 

'"w/E PAID il.85 TO ioiso ' 
, TO HAVE THESE PRON&i CLOSED, i 
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One of the Pittsburgh BBS's faulty circuits. 
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E.M.C. MODEL 300 

VACUUM TUBE 
Volt-Ohm>Gapacity 
METER 


$ 24.95 


• DC VOLTS—6 ranees to 1000 volts! 

• AC VOLTS—5 ranees to 1000 volts! 
• RESISTANCE—6 ranees to 1000 
mee-ohms! 

• CAPACITY —4 ranees (.000025 
mid to 20 mid) 

• ZERO CENTER POSITION 
• INCLUDES LEADS 
Completed Unit.$39.50 

CAPACITY RANGE and ZERO CENTER POSI- 
TION ore features nof ovo/7o6/e in competitive 
VfVM kits. 



RADIO MADE EASY! 

A JRI Trainer 

A NEW APrHO.U'll to radio receiver repairing. IlcrR 
If a .METHOD of radio repairing that can be EKAUNKH 
UHK’KLV' Hegih repairing immediately. TJie electronic 
field Is wide open. l*rcPare yourself for a GOOD INCOME 
NOW! Discover for yourself that radio repairing is KASV 
TO I.EAH.N by this NEW .METHOD. Send fnr the .TRl 
Home Trainer TODAY. $i.00 po.ttPaid or plus c.o.d. charge. 
Satlsractioti gtmranteed. 

THE JRI TRAINERS 
P. O. Box 2091. Dept. 100-E. Chicago 9. 111. 


RADIO-ELKCTKONICS prints severaf radio 
cartoons every month. Readers arc invited to 
contribute humorous radio ideas which can bo 
used in cartoctn form. It is not necessary that 
you draw a sketch, unless you wish. 


RADIO-ELECTRONICS for 













































































earlier letters that you were not quite 
clear as to our objections to the type of 
investigation carried out in Pittsburgh, 
and felt that the story would clear you 
up. Now I am not sure what the situa¬ 
tion is. It seems possible that you 
either feel that we object to investiga¬ 
tions per se; or that you feel that the 
kind of gimmicking described in “The 
Impeded Double Cross” is a fair test of 
an auto mechanic's honesty or ability; 
or that you may have fallen into that 
error common to all of us in believing 
that a given method must be all right 
simply because you used it. 

We are not opposed to investigations. 
What we oppose is investigations car¬ 
ried on with the help of “gimmicks” or 
artificial, atypical faults which do not 
fall within the technician's normal ex¬ 
perience, and consequently cause him 
extraordinary amounts of time and la¬ 
bor to discover. 

You will remember that I asked you 
before: why not get radio service 
Technicians to put the receiver into 
condition for an investigation; put into 
it genuine defects like broken-down 
Miter capacitors, burned-out coils and 
shorted bypass capacitors. 

I also pointed out—to head off any 
argument that similar results might 
follow a genuine, as would be produced 
by a “gimmicked'*, investigation—that 
just such genuine investigation had 
taken place. It was conducted by the 
former New York newspaper PM with 
the object of ascertaining what shops 
they could recommend to readers. A 
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genuinely faulty radio was found for 
the test. Before taking it to the first 
shop, it was examined by a technician, 
Herbert Roth of the Electronic Cor¬ 
poration of America, who discovered 
that one section of an electrolytic ca¬ 
pacitor was partially open, the set was 
cut of alignment, needed cleaning, and 
had a burned-out pilot lamp and a line 
cord broken at the plug. Thus both the 
gimmick and the almost equally bad 
trivial complaint were avoided. 

The investigation was made in 1946, 
a wartime shortage year. Yet the high¬ 
est quotation received was in the order 
of $8. Only two of the 10 shops can¬ 
vassed gave an incorrect diagnosis, 
and of the ten shops, six were recom¬ 
mended by the paper. The recommenda¬ 
tion took into consideration such points 
as price (highest price by a recom¬ 
mended shop was $7.10, lowest $4.75), 
guarantee, and apparent ability to de¬ 
liver a good job, as well as honesty. 

So you can see that there is a differ¬ 
ence between an investigation made 
v/ith genuine faults and a “gimmicked” 
one. I mentioned this investigation to 
you in my letter of May 19, 1948, but 
you did not refer to it later. 

We agree with you that honest, com¬ 
petent investigations might well be 
“good for the industry as a whole” but 
have pointed out in articles and edi¬ 
torials that “gimmicked” investigations 
have harmful features which may neu¬ 
tralize any good done. And it is not the 
“guilty few” who object strenuously. 
They would be at as great a disad- 



AHNRin 

Stud in Micraphuues 
at P.A. Prices 


BROADCASTINC 
RECORDING 
PUBLIC ADDRESS 

vfPimat* in micro- 
phon* quafify," toys 
Evon Rushing, sound 
enginoor of Hotel 
New Yorker, 
e Shout right Into the 
new Amperite Micro¬ 
phone—or stood 2 feet 
owoy—reproduction {% 
otwoys perfect, 
e Not offected by 
ony cfimotic conditions, 
e Guoronteed to with¬ 
stood severe "knocking 
oround." 


'•Konfok" Mikes 
SKH, list $12.00 
Model KKH, list $18.00 




BkCtAbVtAy I rclw \2. H. t 


C-pnndo iflnr fladip £;grj> .36Q-Klrii Sf W...irwnnLfl- 



For GREATER Earnings^^^LEARN RADIO ELECTRONICS 


This fast-growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 
RADIO-ELECTRONICS more important than in aviation. A skilled technician 
who ktiows the modern application of electronic devices, as used in the aircraft 
industry, is always in demand . . . not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. ^ 

Don*t confuse the RADlO^ELECTRONlCS course offered by / 
SPARTAN with other coursest offered anywhere! As a graduate from this I 
famous school you will know the application to industrial control devices; 
to the search for petroleum; and the important uses of radar, television 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. 

You w'ill work on the most modern and complete equipment. You will 
build equipment. You may join the SPARTAN **Ham” Club. Either 
course prepares you for Federal Communication Commission license 
tests — first class radio telephone, second class radio telegraph, or class 
”B’* radio amateur. / 
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SPARTAN’S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 
best possible training in the least possible time. 
You'll not need MORE than Spartan training — you 
cannot afford to take LESS. 


BIG CATALOG- 


I 

I NAME_ace_ 

I 

j ADDRESS_ 

I CITY_STATE— __ 


G. I. APPROVED—Wrirc TODAY for OQinpIctic Infarmaliafi- 



SPARTAN 


SCHOOL OF RADIO AND ELECTRONICS 



ClUItE it tlllNEERIIIC 

ALDRESl OE^.RE-St 


mm 


MAY, 1949 




























RQDIO SCHOOL 




You can become a Radio and 
Television Technician now! 

A tfiHlhu fietv jobs — almost 4,000 a week — will be created in the 
television industry during the next five years according to estimates of 
industry fenders. Actually, during 1948, television grew faster than 
any otiier industry in t!ie history of America. 

Here is a real opportunity for you. Trained television techniebns are 
in demand. By starting now, you can get in on the ground floor 
grow as television grows. 

To help supply this needed manpower, the Milwaukee School of Engi¬ 
neering hnS expanded its radio and television courses. Now you can 
get complete practical, technical training in the MSOE laboratories. 
This ;j not just a sen iceman's course. It prepares you for a career in 
all of the technical phases of television and radio. 

This special course Prepares you for any of the following careers: 


Television Servicemon 
Radio Serviceman 
Radio and Television 
Retailer 


Supervisor in Radio ond Police, Tani-Cob ond Rail- 
Television Assembly road Transmitter Operator 

Radio and Television Tester Police, Toxi-Cob and Roil- 
Broadcast Rodio-Operator road Receiver Serviceman 


SERVICE 

6 to 1 2 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 


OTHER COURSES AVAILABLE 
TECHNICIAN 
1 to 2 Years 

• ElectrotecKniCS 

• Rad to and Television 

• Electronics 

• Refrigeration, Heating and Air 
Conditioning 


PROFESSIONAL 
3 Years 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Electronics 
or Power 


^^Ml LWA U K € 

gCHlAL •t ENfilNEERINg 





Technical 
Institute 
founded 1903 

by Oscar Werwilh I 


Dept. RE-549 

Milwaukee, Wis. 


MILWAUKEE SCHOOL OF ENGINEERING, 

N. Broadway and E. State 

Without obligotion send me free booklet “Coreer Building" and more details on course ii 

Radio and Television or . Course 

Nome. Age 

Address. 

City. 




lEARN RADIO! 


PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR I CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

Veterans Kel $1:10.00 Etuiipment 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

H25 Eutaw PlaCf, Dept. C, Baltimore 17. Md. 



^ RADIO ENGINEERING 

FM—Television—Broodcost 

Police lUdio. Marine lUdio. Uatilo Srrvirliiu Ana* 
tloo Uadio .ind UUra flllUi mobile amilicaU^s. 
TbHroiiLi iraifilm: in all liranihes 
Ironies. Mo«lerii laboratories aiKl erjulpmiil. Old ^ 
tablislied school. Ample housing lacililies. . acre 
tampus. Small classes. enroUiiienls 

graduates arf lb demand. VVnle for catalog. 

Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 



JOBS IN TELEVISION 

YOUNG MEN 16 TO 60 

There Is a Job Opening for Every Qualified 
Trained Television Technician 

WE CAN TRAIN YOU 

Free Employment Service 
Visit Our Modern Loboratories ond Class Rooms 
APPROVED UNDER C l. BILL OF RIGHTS 

AMERICAN RADIO INSTITUTE 

New York Buffolo, N. Y. Syracuse, N. Y. 
101 W. 63 $f. 640 Main Sf. 131 Shonnord St. 

"Teaching Radio Since I935" 


lEUVISIOII 


NtW. INIE8ESI1NG 
lECHNICAL CAREER 

As Television gains nionietiliim. rapidly, 
wnstatiily. it oiTcrs to proiterly-irained tech¬ 
nicians carters with a future in Industry, 
llniadtasling or own I»u.sliic>s. 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

Morning. Aficrnoon or Evening Sessions in 
Jabi.ralnry and theoretical instruction, nti- 
tier guitlancc of experts, covering all t.hases 
of K.idlo. rretpiency -Motlulailun. leic- 
vlsioii. I.icrnsetl by N. Y. Slate Free 
iMacenient Service. Approved for Veter.ins. 

ENROLL NOW FOR NEW CLASSES 

Visit, Write or Phono 

RADIO-TELEVISION 

INSTITUTE 

480 Lexington Ave., N.Y. 17 (46th St.) 

Plaza 3-4585 2 blocks from Grand Central 


RADIO 
COURSES 

Preparotory Mothemotict, Serv¬ 
ice, Broodcost, Television, Mo- 
rine Operoting, Aeronouticol. 
Frequency Modolotion. Rodor. 
Classes now loiminj fa Ihe summei teim June is 
Entianca eiam. May IS 
Veterans. Literature, 
COMMEKLIAL RADIO INSTITUTE 

(Founded >930) 

38 West Biddle Street. Baltimore I, Md. 


AUDIO ENGINEERING SCHOOL 

A pf.-jctleal Audio Envlneerinv: rour>.« In >|u«nd P»'nda- 
tne.in.U: FILM and »1C lUrurlIntf ; 
Mi-iKurviueni**; Mtinlli.rliu: an.* Mlainv: 
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vantage faced with a legitimate inves¬ 
tigation as with an incompetent one. It 
is definitely the ethical man who feels 
that his profession has been represented 
in an incorrect light. 

We do not wish to be critical of any 
action that has already been taken. 
The Pittsburgh investigation, whatever 
its faults, produced positive results. 
Our object is to attempt to persuade 
you of the reasonableness of our posi¬ 
tion at least to the extent that, to quote 
my letter of April 29, 1948, ‘‘if other 
Better Business Bureaus contact you in 
regard to tests of this type that you 
advise them to use genuine defective 
sets or to create genuine defects in the 
set rather than use ‘gimmicks’ which 
cannot give an exact idea of how the 
repairman would work on a genuinely 
defective set,” 

I regret that we have not up to the 
present been able to convince you of 
the importance of that one point, as I 
had hoped that the Pedro story would 
make the matter abundantly clear to 
any layman who, while having little 
knowledge of radio, might be better in¬ 
formed about motor cars and would 
have sufficient inductive ability to fol¬ 
low the analogy. 

Fred Shunaman 

Mayiaging Editor 



RADIO and TELEVISION 

Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 


DAYS—CVENINQS 


WEEKLY RATES 


RCA GRADUATES ARE IN DEMAND 

For Fro* Catalog Writ* DcPt. RC-49 


RCA I!>iSTITCTES, Inc. 

A Service of Radio Corporotton of America 
350 WEST 4TH STREET NEW YORK U. N. Y. 


ELECTRICAL TRAINING 


Intensive 32^ weeks’ residence course in funda- 
mentals of industrial^ electrical engineering, in- 
cludtniT radio, electronics. Prepares for technician, 
engineering aides. Approved for veteran training. 
56th year. Enter Sept. 6, Jan. 9. Catalog. 

Dl ICC El ECTRtCAL SCHOOL 

DLluO 


washincton la. o. c. 


SL. 



RADIO COURSES 


RAOfD OPERATING « CODE 
RADIO SERVICING • ELECTRONICS 
• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write for Cetaloo and Pletura Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 

229 W. S« St. (Wait o( B'wiy) New Y.rk City 
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I earn Oy lie a TeLcKraiih or 
niiilfii 0|M-ratur. ThoLinamlfl of 
mei. irreili'J liitenttely knit retttlnt; 
Work—pay. I.earn at htinte or 
xvherrvcr you arc, <||utrkly. eaatl) . 
M'flh the famoiiH CaiidTer Code 8iK*et) 
amateur or rtimmerolal iloensr. Hook 


SvBtem. Qualify for 
of pnrtictilarb Kn-e. 

CANDLER SYSTEM CO. 

Oept. 3eE. Box 928 Denver I, Colo. 




Complete Radio Engineering 
Course. Bachelor of Science De- 
gr<ie. Courses also in Civil, Elec¬ 
trical. Mechanical. Chemical, Aeronautical Engi¬ 
neering: Busin«‘S8 Administration. Accounting, 
Secretarial Science, Graduates successful. 66th 
year. Enter Jan,, March. June, Sept. Write for 
catalog. 

2459 College Ave. 



LICENSING TECHNICIANS 

Dear Editor: 

I am glad to see that Mr. Joseph Am- 
dy was interested enough in licensing 
(even though opposed to it) to state his 
views in the January issue. Among 
other things he says, “Licensing of 
other trades and professions has not 
eliminated these evils—there are still 
worthless and gyp doctors, lawyers, and 
so on.” 

There are unscrupulous and incom- 
I petent people in other businesses and 
professions. But how many more would 
there be if there were no licenses? At 
present anyone can call himself a tech- 
nician and set up shop. If he is dishon- 
I est or ignorant, nothing can be done 
about it; but if he had a license, it could 
be revoked and he would go out of busi¬ 
ness. 

My experience has been that me¬ 
chanics, carpenters, and painters are on 
the average pretty straightforward 
businessmen. My experience with radio 
technicians has been that many are in¬ 
competent and dishonest. 

If we can have licensed electricians, 
we can have licensed radio technicians. 

I Willard Moody, 

I New York, N. Y. 

; STATIONS NOT OFF CHANNEL 

I Dear Editor: 

In “European Report” in the January 
issue of Radio Electronics there ap¬ 
peared this statement: “The report on 
frequency measurements during a re¬ 
cent month, for instance, shows that 
though 181 European stations deviated 
by less than 5 cycles from their allotted 
frequencies, there were 84 whose fre¬ 
quency wanderings exceeded 25 kilo- 
cycles! In the first class there were 17 
French stations and in the second 11.” 

In the interests of truth as well as 
the honor of European broadcasting, I 
must point out that this is a grave error. 
It is possible that someone accidentally 
wrote “25 kilocycles” instead of “25 
cycles.” Our organization possesses a 
checking center in Brussels for measur¬ 
ing the frequencies of European broad¬ 
casting stations. Out of the 400 stations 
here, not over 20 deviate more than 100 
cycles and these 20 are very-low-power 
transmitters reconstructed after the 
war as makeshifts. A very large pro¬ 
portion of the stations satisfy the con¬ 
ditions laid down at Atlantic City. 
Finally, we have never come across a 
single case of deviation of as much as 
500 cycles. There is no French station 
which deviates more than 50 cycles and 
most have a stability better than 5 
cycles. 

We agree that there should be some¬ 
thing like a European FCC—allowing 
for certain differences in the European 
situation from that in the U.S, It seems 
j to me, howevei*, that there are much 
I more exact and substantial arguments 
to back this up than the frequency 
instability mentioned in your article. 

H. Angles d’Auriac, 

International Broadcasting 
i Organization. 

Brussels, Belgium 
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ALL 

TWIN-TRAX 

The Tape Recorder 
the Engiaeers are Buyiag" 


When if comes fo high fidelity sound 
equipment, it's the specifications that count 
with engineers. And that's why they're buy¬ 
ing Twin-Trax — the popular-priced tape 
recorder with professional specifications. 
Extended frequency response, wide dynamic 
range, low hum level, easy operation, trouble- 
free performance! And two tracks means 
twice the playing time on standard tape 
reels, with tape costs cut in half — a saving 
you don t have to be an engineer to 
appreciate. 


Write today for technical literature and 
professional factory discounts. 


Abpuhh Coitr. or America 


398-10 B roodwoy N»w Yorfc 13. N . Y. 


WAR SURPLUS BARGAIlii 


gigantic hail SALE! 

• ELECTRONICS • RADIO 

• ELECTRICAL APPARATUS 

Sale ends midnight June 1st 

Amaxing values. Opportunity for home 
experimenters, laboratories, schools, 
etc., to get fine new, or new condition 
guaranteed equipment ot froctlon of 
original cost. \Ve pay freight or post- 
oge. Typical items ore listed below. 

Sate Price 

• 3000-watt. M5-v*rt. SO-c Power Plants S299.50 


• Wheatstone Bridoes (0 to 11. NO ohms.) 59.50 

• Weston Air Port Photo-Lioht Controf 

Units 29.90 

• Weston Model 689-1F Industrial Ohm- 

meter and ease 12.90 

• W.E. Desk or Wall C.B. Telephones 

•nd rinoer (complete) 4.99 

• RCA (5'', 3 ■ and 2") Cathode Ray 

Tubes 3.55 

« RCA Light, burglar alarm kit. Consists 
of rectifier, photo cell, thyratron. relay, 
sockets, etc 4.49 

• Drill press 31" polishing—grinding 

shaft and stono I 29 

• Burglar Alarm Units—Protect home 

and business 6.99 

• High Pressure Steel Bottles (1800 lb.) 5.69 

• Chromalux Heating Elements (24"— 

800-W> 2 19 

• Selsyn Motors—Cost Gov't. 590—HO V 

—60-C. Pair 4.99 

• OeLuxe. Outstanding Electrical.Radio 

Homo Lab Kit—60 pieces 6.77 

• Carbon Pile Regulator. Dozens of uses .99 

• Miniature Multi-Station Telephone. 

Fine lor olDce*residence inter-comm. 

Secret Line. A four star value. Pair 7.B9 


Order from ad or send cord for bar- 
goin loborotory, experimenter and 
amateur catalog. Satisfaction guar¬ 
anteed. Our reference—National Bank 
of Commerce. 


LECO ENGINEERING CO. 

BOX UKDln. NEBRASKA 
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LooJirin^ for 

Tubes! 

epofc ^ot? 

Yes, we are looking for your excess or 
obsolete tubes. Dig them up TODAY 
and convert them into ready CASH 
NOW... no quantity too large or too 
small... we need them all. 

Send your list to: 

MOHAWK ELECTRONICS CO. 

160-C GREENWICH $T., NEW YORK 6, N. Y. 


» T U B E S 


« 


IR5 

IS5 

IT4 

IU4 

3Q4 


FACTORY SEALED CARTONS 
YOUR ASSORTMENT 25 FOR S9.25 
50 FOR $18.00 100 FOR $35.00 

3S4 12SA7GT 3SW4 

3V4 QDa i2SK7GT 352SGT 

I2AT6 A?|n I2SQ7GT SOBS 

i2BA6 VVV I2SJ7GT S0L6GT 

I2BE6 Each 35BS fl7Z3 

ASSORTED BULK PACKED~25 for $8.75 
50 FOR $17.00 100 FOR $33.00 

TKe foilowinQ at co 

6AGS SALS >|Q^ 

6AKS 6AU6 6SN7GT 

•«ch I9T8 

MANY OTHER TUBE TYPES AVAILABLE. SEND 
FOR FREE TUBE LIST. 

Completa itoek of replacement parts available for the 
RCA 630TS TV Reeeiver. 

Srnrf for our pnrf$ haronin lift. 

HALLMARK ELECTRONIC CORPORATION 

594 Communipow Ave. 

Jersey City 4. New Jersey BErgen 4>$3$5 


CLARKSTAN 

PHONO NEEDLE 
GAUGE 

Essential for Micro Gruov* 

A stnitrlard Ac 

cunilt* to uiU' Kriiiii—luis imth Kruni «ii«l ^ralc-. 

for iin>|M-r uviuht of all t>PC» toiio arms. 

Set price $(.,'•0. 

SEE YOUR JOBBER TOOAY. 



CLARKSTAN CORP. 


11927 west Pico eivd. 
Los Angeles 34. Calif. 



j drift.correctinq. direct-coupted amplifier — the most 
s«tlt{ym 9 mutic*l amplifier ever designed. Based on 
early Loftin.White circgits, perfected by A. C. Shaney 
In 1934. end now brought to e standard of quality far 
' above that of any corresponding amplifier. Eiclusive 
features include: 

I 0 FHtb>Pall Triedi tipaader. 

! • Hea freMfaC7.4iteriia]RatiNC atist lapprissar. 


0 7ash-p«M hi Mni la frag, variable egaeliierl. 

If you ore sotiified with nothing lest than th« belt^ 
write todov for free technical literature. 



AMFLiniR Corf, of htimck 


398-10 Bre«4w«y New York 13. N. Y. 


BEHER TV PICTURES 

with Federated WAVE TRAP 

Knlure-i Intrrforrnci-. staltili/i'. plrturr. 
Keally svoiki' foiinni-i to »n- 

tptiiia tprillinals on TV a.-i. ^ | QC 

Only . ^le»0 

FEOERATEO PURCHASER. Irc., 10 Park Place. N. T. C. 
Allentown Store: 1113 Hamilton SI.. Allentown. Pa. 


TELEVISION SCREEN VIEWING FILTERS 

Mako lrli-i'i>iiili (.ir more cnjinalili'. Vmi i-itn niako 
.vimr (mil liltvr> at verv low CO'I. l»i(Ti-rnii l•nll>T'. all 
xiTv kikI lorxften^ive to make. .'^I'thl contH lur 

roinpli-io iitettiKtioiu Instructions do not imhidc 
tnetcii«l. 

ELECTRONIC DEVICES CO. 

P.O. Box 101$, Morgantown, W. Vo. 
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RADIO ENGINEERING, by E. K. Sandeman. 
Published by John Wiley & Sons, Inc., New York. 
5*/^ X 8% inches, 775 pares* Price $6.50. 

The author, a former BBC engineer, 
<lescribes his own book beautifully in the 
following, taken from the introduction: 

“The writer has an infallible method 
of dealing with all mathematical de¬ 
scriptions. He glances at the type of 
mathematics involved, and if it is of a 
type that he can understand, there is 
evidently no point in reading it. He 
therefore looks at the conclusions 
reached to see if they are presented in 
a useful fornx If they are not, the trea¬ 
tise is not very much use anyway! If, 
on the other hand, the mathematical 
argument is incomprehensible, there is 
also no point in reading it. But pro¬ 
vided the problem is clearly formulated 
and the conclusions are clearly stated 
in explicit form, they may still be of 
full value to the practical man if he is 
capable of substituting in a simple 
formula.** 

Mr. Sandeman has taken his own ad¬ 
monition deeply to heart. A knowledge 
of garden-variety algebra and loga¬ 
rithms will carry any reader through 
the book, even though the pages are 
sprinkled very liberally with formulae. 
The point is that each formula is solidly 
useful for solving one of the intensely 
practical problems that working radio¬ 
men run up against. Wherever there is 
a chance of obscurity, a sample problem 
is cited and solved before the reader’s 
eyes. 

And yet this is an engineering book. 
It gives the basic facts of electronic 
life—and in detail. It is thoroughly use¬ 
ful to designers and equally helpful to 
those who must adjust and service any¬ 
thing from a home receiver to a high- 
power transmitter*. 

Many engineering books present theo¬ 
ry alone, leaving the reader to correlate 
this with practice as best he can. Mr. 
Sandeman has presented all the theory 
—but he is apparently aware that elec¬ 
tronic apparatus exists “in the flesh** as 
well as on paper!— 


ATOMIC ENERGY, by Karl K. Harrow. Pub¬ 
lished by John Wiley & Sons, Inc., New York. 
5V^ X inches* 80 pares. Price $2.00. 

Dr, Darrow, a noted physicist, has as¬ 
sembled this book from four lectures he 
gave at Northwestern University in 
1947. As a consequence, the style is con¬ 
versational; with the author*s facility 
for creating mental pictures and his 
logical, from-the-ground-up approach, 
this is one of the few books on nucleon¬ 
ics which need not be “waded” through. 
In fact, it*s hard to put down. 

The lecturer assumes that the audi¬ 
ence has practically no knowledge of 
even the electron theory. Yet, slowly, 
surely, and inevitably, he guides his 
hearers through the complexities lead¬ 
ing to the release of nuclear energy. All 
the basic qualitative (and even a little 
quantitative) information is given, 
spiced with history and background. 

The book will qualify no one for a 
degree in nuclear physics, but 76 pages 
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after he begins, the reader will find him¬ 
self in possession of a larger number 
of well integrated atomic facts than he 
would ever have thought possible. 


PRACTICAL TELEVISION SERVICING, by J, 
R* Johnson «nd J. H. Newitt. Published by Mur> j 
ray Hill Books, Inc., New York. 6x9 inches, | 
334 pages. Price $4.00, | 

After opening the book with a basic 
discussion of television fundamentals, I 
the authors proceed to discuss the tele¬ 
vision receiver by breaking it down into 
its r.f., i.f., detector, sweep, video, power 
supply, and C-R tube circuits, discuss¬ 
ing each section in great detail. By 
so doing, they cover each section of the 
receiver along with its particular serv¬ 
icing problems without relying on pre¬ 
vious discussions or those to come later 
in the book. 

In their discussion of antennas and 
wave propagation they describe the va¬ 
rious types of TV antennas, their char¬ 
acteristics, and the types of transmis¬ 
sion lines that may be used under 
different conditions with advantages 
and drawbacks of each type. 

The section on receiver installation 
alone is well worth the price of the book 
to the average service technician or 
installation man. The authors go into 
considerable detail on the problems of 
antenna placement and mounting; sup¬ 
plementing their material with photo¬ 
graphs and drawings. One chapter is 
devote<l to the requirements and opeia- 
tion of test equipment for TV receiver 
servicing. This section ties in nicely 
with the following discusions on wiring 
techniques, trouble-shooting, case his¬ 
tories, and common defects which are 
often found by the technician in TV 
receivers. 

The book conclu<les with an appendix 
of tables providing such information as 
frequencies of TV channels, intermedi¬ 
ate frequencies used in many commer¬ 
cial sets, oscillator frequencies for given 
i.f, channels, characteristics of common 
transmission lines, and a ten-page glos¬ 
sary of television terms. 



“Goshl My Wife!!” 


Suauested by Jark C. Thurnton^ 
Centro, Calif. 


IN line with our policy of recommend¬ 
ing THE MOST FOR THE LEAST TO THE AMA¬ 
TEUR. SERVICEMAN AND HOBBYIST. WE ARE 
PRESENTING THE FOLLOWING ITEMS 


EICO 

VACUUM TUBE 
VOLTMETER KIT 


’ 23.95 


Model 221K • 

Complete Kit 

TIIK MOST rsKFL’L TOOL 
ON YOl’U n.VDIl) IIKSIMI 
ILC, and A.r. ranees O'S. lo, 

100, 500. and liMM) tolls. Olim- 
meter langes from .2 ohm (it 
l.ooo megotiiiis III steps of Kxl, 
lUIO. UxIOnO, UxiM.lMXI and Itxl 
n)i>K»liin. I Ml srale from —20 lo 
551 *b ill 5 ranees. !>.(’. Input n-- 
sl-itam e Ls 2.’i mceuliiiu. A.(‘. [nliut imliedtiirc Is over 1% 
meeitliiiH. OiiHle .\.C. riTilller for greater areurary and 
wider rie(|tien4-y range to IlO Ke. Large, tugged 4Vi* 
meter v\lili all .V.<*. and O.C. readings on one simple 
Rpali-. t'liinithli’ vvitli ttilKS and te,t pmds. 

COMPLETELY FACTORY WIRED.$49.95 



OSCILLOSCOPE 
KIT 

•Model l<»l K liuiix|i(>nsHlM<‘ 
for .\S\. I’.M. nii.l TKi.K- 
VISloN. iloi iKoritai sweep 
einuii |.'> to :;n.0u0 cyi leK. 

.Ml <*oiilroK on front iiarirl. 

I.in.-ar >wit|) with 'ey I ga-« 
iiiiHlr*. M'reen lor 

mra^iiiiiie peak to peak 
\i)lr.iee. 1*1 i-iiiu'iK-v le- 
>|iMii.>>e of liiiri/.oiiial and 
^<■rtil'al aiiiplitiers troiii .50 
cyelO' to .">0 Ke Ininjt liii- 
l)e(l.iite«‘ I inegoiiiii iiiid .'ol 
miiitii. KtHied imiiel for 
lone lite. Tube loiuple- 
ineni: 2- ;S.I7,2-'»Y:!. l->s J, 

I 'dtl’I. Provision fur ex¬ 
ternal '.vni hi on!/..It ion. te^t xoltagc aii«) Intensity modii 
laiioii. Pi-neetion Neit^hhiix; :)n xnlls per ln<-|i lull 
gain. l>4-t,lib'll iiistruetiotis and pb-toriul dlaeiams 
Inehidod. NOTIIINC KLSK TM RI Y! 

Size X i:rii X iT^h siipe. wt. 

i'* $39.95 

COMPLETELY FACTORY WIRED.$59.95 

Deposit roiuirrd trith t'.Oj}. Ontrrn. 

ADSON 

• RADIO i ELECTSOmeS CO. 

221 Fulton Street New York 7, N. Y. 




YOU'LL SAVE 
MANY DOLLARS 
WITH THIS 
eio Ito PAGE 

fuse 

(MTALOO 


TELEVISION, ELECTRONIC PARTS, 
HIGH FIDELITY RADIO, HAM GEAR, 
PUBLIC ADDRESS EQUIPMENT, 
PARTS AND WORKSHOP TOOLS 


A penny postcard will bring you the 1949 
Lafayette-Concord catalog. It’s a bargain 
guide that means big savings to you. There are 
pages and pages of the finest equipment at 
amazing low prices. Use it to order everything 
you need, and pocket the difference. Helps you 
save both time and money. You’ll like shop¬ 
ping from this mammoth book of bargains. 


Wrife tor your copy foefay. !!*» frool 


LAFAYETTE-CONCORD 


World'H larffest 
radio supply 
organization 


j LAFAYETTE-CONCORD, Dept. * 

I 100 Sixth Avenue, New York 13 | 

I 901 West Jackson Blvd., Chicago 7 | 

I 265 Peachtree Street, Atlanta 3 | 

I □ Please rush free catalog No. 89 j 

I Nome I 

I Addretv ® 

I Cily. .Zen« Stale | 


RySH THIS COUPON FOR FHEE CATALOC 





























































OH 


TRANSMirTING 


PARTS SHOW VISITORS: 

Be sure to visit our tremendous 
showrooms at 320 N. LaSalle St. 
Thousands of electronic components 
conveniently displayed. 





STYLI 



STYLI •’C* 



I 


CONDENSERS 



3^ SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 


We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers In stock for Immediate delivery at a fraction of 
their original cost* Every condenser Is brond new and carries the name of a 
fine nationally known manufacturer* 

Despite the unusually low prices, these mica condensers, like all Wells Com¬ 
ponents, are fully guaranteed* Be sure to order sufficient quantities for your 
requirements* 



Cap. 

Wrkg. 

Mfr. 

Price 

Cap. 

Wrkg. 

Mfr. 

Mfd. 

VolH 

Ltg. 

Each; 

Mfd. 

Volfs 

Leg. 

STYLE 

”AA" 

CONDENSERS < 

.024 

1500 

3 

.02 

3000 

2 

$4.50 

.033 

1500 

3.7 

.04 

1000 

2.7 

3.50 1 

.054 

1000 

3,7 

STYLE 

••A" 

CONDENSERS 

1 

.04 

1 

1000 

IflOO 

8 

8 

25m mfd 

10000 

8 

$1.45 

STYLE •C’ 

CONDENSERS 

STYLE 


CONDENSERS 

! 

.000005 

2500 

2 

.00003 

2000 

2 

$0.70 

.00005 

400 

7.8 

.000047 

3000 

1 

.80 

.0001 

400 

2,7 

.OOOC5 

3000 

2,9 

.75 

.0001 

1200 

7 

.00007 

1140 

4 

.70 

.0001 

2500 

4,7,8 

.00009 

3000 

2,7,9 

.75 

.0002 

400 

2,7.9 

.000091 

3000 

7 

.80 

.0002 

2500 

7 

.0001 

3000 

2,7.9 

.80 

.00024 

2500 

7,8 

.000107 

3500 

1 


.00025 

2500 

2 

.00011 

3000 

8 

.95 

.0003 

2500 

7 

.00137 

3000 

2 

.95 

.00039 

2500 

7 

.000175 

1500 

a 

1.00 1 

.0004 

2500 

2,7.9 

.0002 

1430 

4 

1.00 

.0005 

400 

1,7 

.0002 

3000 

7,8 

1.00 

.0005 

1200 

2.7 

.0002 

5000 

1.8 

1.05 

.0005 

2500 

1.2 

.00025 

5000 

7 

I.IO 

.001 

1200 

2.7,8 

.0004 

3000 

2.7 

.95 

.001 

2500 

4.7 

.0004 

5000 

2,7,8 

1.10 

.001 

3750 

7 

.0004 

4000 

1 

'•S 1 

.0011 

400 

2 

.0005 

2000 

7 

.95 

.002 

400 

7 

.0005 

3000 

3 

1.00 1 

.002 

1200 

2 

.00051 

3000 

7 

1.00 

.002 

2500 

1,2.8 

.00055 

3000 

7 

1.10 ' 

.002 

3500 

8 

.0004 

2500 

7 

1.05 

.0022 

2500 

7 

.0004 

5000 

8 

1.15 , 

.003 

400 

8 

.000425 

3000 

7 

1.05 

.0035 

2500 

7.9 

.0007 

3000 

7 

1.05 

1 .0039 

2500 

2 

.00075 

2500 

2 

1.05 ' 

' .004 

2500 

2,7 

.00075 

5000 

8,9 

1.15 

.0045 

400 

8 

.0008 

3000 

7 

1.00 

.0044 

500 

9 

.0008 

5000 

2,8 

1.15 

.0047 

2500 

8 

.001 

4500 

2,9 

1.25 

.005 

400 

2 

.001 

5000 

7.8 

1.30 

.005 

1200 

7.8 

.0011 

5000 

2.7 

1.35 

.005 

2500 

7.8 

.00125 

2000 

7 

1.10 

.0051 

1200 

7 

.0014 

5000 

2 

1.35 

.0051 

2500 

7.8 

.0015 

3000 

7 

1.10 

.0054 

2500 

8 

.0024 

3000 

8 

1.15 

.004 

400 

7.9 

.0025 

2000 

1.2.7 

1,10 

.004 

2500 

7 

.00275 

2000 

1.7 

1.10 

.0048 

1200 

7 

.003 

2000 

7 

1.20 

.007 

400 

8 

.004 

3000 

2.8 

1.50 

.0075 

1200 

2 

.005 

2000 

2 

1.40 

.009 

400 

9 

.005 

5000 

1.8 

1.70 

.01 

400 

2.7.8 

.004 

2500 

7 

1.30 

.01 

1200 

3,7,8 

.004 

3500 

8 

1.45 

.01 

2500 

7.8 

.0048 

3000 

8 

1.40 

.0115 

400 

8 

.008 

3000 

7,8 

1.45 

.013 

1200 

3 

.01 

2000 

1.2,3 

1.55 

.015 

1200 

7 

.01 

1000 

7 

1.35 

.015 

2000 

8 

.02 

400 

7 

1.30 

.015 

2500 

7.8 

.02 

2000 

2.8 

1.40 

.0175 

1200 

2 


Priet 

Each: 

1.60 

1.60 

1.70 

1.70 

1.75 

$0.40 

.30 

.25 

.35 

.40 

.25 

.40 

.45 

.45 

.45 

.50 

.45 

.35 

.40 

.45 

.40 

.55 

.ts 

.35 

.35 

.45 

.55 

.SO 

.40 

.40 

.40 

.40 

.40 

.40 

.45 

.45 

.35 

.45 

.40 

.45 

.45 

.45 

.40 

.45 

.40 

.35 

.55 

.50 

.40 

.45 

.40 

.40 

.55 

.55 

.40 

.40 

.55 


Cap. 

Mfd. 

.02 

.02 

.022 

.025 

.03 

.03 

.033 

.033 

.04 

.073 


Wrkg. 

Volts 

400 

1200 

1200 

400 

400 

1200 

400 

1200 

400 

250 


Mfr. 

iMg. 

7 

7 

7 

8 
4 

3.B 

7 

8 

7.8 

8 


Pric* 

Each: 

.35 

.45 

.45 

.35 

.35 

.50 

.35 

.50 

.35 

.40 


STYLE "D" CONDENSERS 


.00004 

.00005 

.00005 

.0001 

.0001 

.00015 

.00024 

.00025 

.00025 

.0005 

.00051 

.0007 

.001 

.001 

.001 

.0011 

.002 

.002 

.002 

.002 

.002 

,0022 

.0022 

.0025 

.0025 

.0027 

.003 

.003 

.0033 

.004 

.004 

.004 

.0044 

.0047 

.005 

.004 

.01 

.01 

.01 

.01 

.02 

.022 

.025 

,027 

.03 

.05 


400 

1200 

2500 

400 

1200 

2500 

2500 

1200 

2500 

1200 

2500 

400 

400 

1200 

2500 

2500 

400 

1000 

1200 

1250 

2500 

1200 

2500 

400 

1200 

400 

400 

1200 

1200 

1100 

1200 

2500 

400 

2500 

400 

400 

400 

1200 

1250 

2500 

400 

400 

1200 

400 

400 

400 


7 

1.7.9 

2.8.9 
9 

7.8 
2.4 
4 

4.8 

4.8 

7 

2 

2.8 

4.8.9 

4.8 

8 

1.2.9 

8 

4.7.8 

1 

8 

8.7 
8 

2 

1 

2 

4.7.8 
4 

8 

7.8 
9 

8 

4.8 

2.4.7 

1.2 

2.7.8 

4.7.8 

1.4.9 

2,8 

2.4.8 
7 

7 

7 

2.8 

7 


$ 0.20 

.25 

.30 

.20 

.25 

.35 

.35 

.25 

.35 

.30 

.35 

.25 

.25 

.35 

.40 

.40 

.25 

.30 

.35 

.35 

.40 

.30 

.40 

.25 

.30 

.25 

.25 

.30 

.30 

.35 

.35 

.45 

.25 

.40 

.25 

.25 

.30 

.40 

.40 

.50 

.25 

,25 

.35 

.25 

.25 

.30 


Manufacfurers* Legend: 


I^Aerovox; 3-Cornell Dubilier; 3—Faradon; d^Genarol Electric; S^lllinois; 6-Mico-Mold; 

7—Sangamo; 8—Solar; 9—>5progue 

This Is 9 nly a partlol listing* Write or wire for Information on types not shown and for receiving set mlcos 
ond silver mlcos. 




Wo advise distrihutore to order Immediately from 
this ad. Our standard |obbor arrangement applies* 


Monufocfurers and DistrlbWors; Wr/fe for 
our compfeto Mica Condenser listing 
Mo* f03A* 


g 320 M. LA SALLE ST. DEPT. Y. CHICAGO 10 ILL. 








































What happens when you hear? What happens inside 
your ear when sound waves come in from a telephone 
conversation? 

Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these c^uestions, for the 
telephone system is designed to meet the ear’s requirements 
for good listening. 

In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow^ 
tube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud¬ 
speaker. The subject seeks to tell one from another, record¬ 
ing her judgment electrically by pressing a switch. 


Meanwhile, the same sound waves pass dow n the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 

Scientists at Bell Telephone Laboratories make hun¬ 
dreds of tests in this manner. It’s just one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth, 

BELL TELEPHONE LABORATORIES 

Exploring ond ^nven^/ng, devising ond perieding, for con- R n 

fin (zed improvements and economies in telephone service, 









T.A.C. DOE S IT AGAIN ! 


'‘America s greatest 
Television Values 
per square inch 


All Major Components 
Already Mounted 
on Chassis! 

0 technical knowledge 
required to build this 

outstanding, proven T AX. including Pre-wired “VIVIDeo 
Custom-Built Teiemjon | p Pre-wired front end 


BUILD THE FINEST PROVEN CUSTOM-BUILT TELEVISION RECEIVER 
MUCH LESS TIME... WITH LESS EFFORT... FOR LESS MONEY! 


EXCLUSIVE T. A. C. 
“VIVIDeo” FEATURE 

Pre-wired, pre-tuned ond tubed I.F. 
sound ond video strip (potents 
pending). An exclusive T.A.C. feo- 
ture developed by our Own re- 
seorch. All in one chcssis. 



Complete comprehensive Service 
Data on the T.A.C. exclusive 
"VIVIDeo " 13-tube Picture ond 
Sound I.F. Strip (Pot. Pend.). Con- 
toins oil information needed to 
thoroughly ursderstond and service 
this unique high-goin I.F. Strip 
which features 5V2 stoges of Cath¬ 
ode-Coupled Grounded-Grid Video 
I.F. amplification. For high goin, 
sensitivity, stobility, "VlVlOeO" 
con't be beotl Write for FREE 
booklet SB-1 or osk your Iccol 
jobber for it. Booklet SB-1 olso in¬ 
cluded with eoch T.A.C. Direct- 
View ossembly. 


NEW! SUPER-SIMPLIFIED INSTRUCTIONS! 



AND COMPLETE SERVICE DATA 

The most explicit, eosiest-to-follow. most eloborotely detoiled instructions in television— 
that even o loymon con follow. ONLY 13 TUBES REMAIN TO BE WIRED! ABSOLUTELY 
NOTHING TO MOUNTl 


T a CTAKir\ ADr4 AAOnCi C 29 RCA tubes, plus RCA ot DuMont C. R. Tube. Pre wired "VIVIDeo" 

3 I 13-tube Picture and Sound I.F. Strip with SVi stoges of Picture 

Amplificotion. Pre-wired All-Chonnel Front End with Fine Tuning. RCA 5x7 Ovol Heovy Duty PM Speoker. Delivered 
complete, with ALL MAJOR COMPONENTS MOUNTED, PIUS New Comprehensive SUPER-SIMPLIFIED DATA for Wiring 
ond Servicing. 


Model MIC’S — Complete (less C.R. Tube) 

Model F101S —Complete with 10" RCA C.R. Tube 
Model F121S -Complete with 13" DuMont C.R. Tub. 
Model F151S —Complete with 15" Dumont C.R. Tube 


$169.50 Deoler's Net* 

203.50 Dealer's Net* 
231.25 Deoler's Net* 

314.50 Deoler s Net* 


T A ^ C Identical extra-volue features as above except Stondard Tuner 

A4fYir I replaced by DuMont Inputuner for Continuous Tuning of ALL Fm 

RADIO AND TV CHANNELS. 

Model M101C —Complete (less C.R. Tube) $209.50 Dealer's Net* 

Model F101C —Complete with 10" RCA C.R. Tube 243.75 Deoler's Net* 

Model F 1 2 1 C— Complete with 12" DuMont C.R. Tube 


eUARANTEE 





All components ore of the finest quality ond ore fully 

when 


, _lly 

guaranteed under the Standard RmA Guarantee. All 


TAC Assemblies are guaronteed to 
ossembled occordinq to directions. 


operate 




• Bausch & lomb F; 1.9 Lens • Eastman 
Kodok Screen • DuMont Inputuner *37 R.C.A. 
Tubes • Pre-Wired & Pre-Tuned Picture I.F. & 
Sound I.F. • Pre-Wired 30 K.V. Tripler Fly 
Back Pc-wer Supply • Automotic Goin Control 

• Aluniinum Coated Top Mirror • Metol Rock 

• Speciolly Designed Hood ond Picture Fronve 
Supplied • 5TP4 Projection Tube • 12" R.C.A. 
High Fidelty Speoker • Two Low Voltage 
Power Supplies. 

MODEL P-520 

Dealer's net $769.50* 

MODEL P-520W 

Deoler's net $895.00* 

The obove unit completely wired and 
reody to install. 

Front ond rear pone/s optionof of 
additionof cost. 

Complete Instruction ond Service Mon- 
ual compiled by John F. Rider Laboro- 
tories in collaboration with T.A.C. en¬ 
gineers, included with eoch P-520. This 
manual also seporotely ovailable ot 
S2.50 eoch, deoler's net. Ask your 
local jobber for it. 


Model F151C —Complete with 15" 
Model F201C —Complete with 20 " 


271.40 Deoler's Net* 

DuMont C.R. Tube 

357.35 Dealer's Net* 

DuMont C.R. Tube 

566.75 Dealer's Net* 


ALL T.A.C. 15" ond 20" Assemblies contoin 30 RCA tubes, plus 
DuMont C.R. tube, RCA 12" Heovy Duty PM Speaker, and all feo- 
tures mentioned obove PLUS Pre wired 14KV High Voltage Doubler 
Power Supply. 


CABINETS AND STANDS IN BLOND AND WALNUT AVAIL- 
ABLE AT REASONABLE PRICES. WRITE FDR LITERATURE. 



• Write for Catalog on 
our Complete Line of TV 
Replacement Components! 

PRICES 5% HIGHER 
WEST OF THE MISSISSIPPI 

Pricei s\jbiec1 to chonge 
without notice. 

540 BUSHWICK AVE. 
BROOKLYN 6, N. Y. 


D;>lr>buled (hrougfi NATIONAL PARTS DISTRIBUTORS 
Wii(e /Or (he source neoresf to you 






























